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In  tM yoosr 1 0 Hoff* ar4 shortly aft.Amatlo* lg MX 
pat £s?siei»(I t&» Molo tlmi- tlj© foas* valasesr Mads of tbo eastern 
atm &F3.H ira^aofl as baiae diro-cted tmnrdM tlso $$£» G$rrc»xs <xf 
a t^ taahefilrao ia f&* esctra of wMcti tho carbcsn. ittota is 0 ltetacU *■liis 
IppMtMMo 1®0 t&ISi o li^ t ua&lfi cation .^amlnod tMKiibiliiigM gsI ell 
til,-, tAooaleo doalii^ t oitli tlie optical aetixl^ f of G&rtm m&igmxnCia taro 
bocs. M ilt «p erssxad it*.
flisa tha tm T  gjeri^o attached to  t t l s  oaitaaX. a s t o  etwn 02*0 
e l l  dlffoaant the roaoltliic  oo&eale is  aogaii/tale tad is  oaxxblo a£ 
ceioting ia  too f>sab* Tiiieiia j^ to  obb atDiMx* os orul Im gii*
a i spitliosio:^ i l l  tba Mhaml&zzt s oix^xmn^n emialiaizig ecsSspos 
of GGgixieta^  oao optically iBootim)* cmaistli^  of aa eaaol nixturo of tko 
j! — aBu j . « fc©r.s0 aM tlxtoo ocsi m3& b j a>pez»t:;& bi? m io  m itc M o  ixthod* 
Paatxxe Md tMmm v a» seti^ o exists ftls- oag^ md con oa.i t! a a
M oopoaabrxl into i t s  sotlaa foaoo % stadgtag tfto eapM©! faeits, Mt ©adb.
0 ixxthoS !□ not preetlCQt&s £01? m ot cooon*
A rnmz^X rxJthod <sfiT ateoaXjfi t o  io to fciPi isano csb’-statliso  
Vfitli aa opticall?  satiiri <xxpaix&! -3 *g* eaibSa© a x?aoanis add 
alt a cm ootlcgfllf aotiai i uaoeytM too dxriiratiToS tarl^ c diffi-s^nt G^Mbillticx 
ia BcdtooXa oolr.sito* Dcoaeaticm Miag offgeiod bp feiStiotial capBMlliDutiDn*
01 a ro e m ia  teoo o t ib  m  o p t ic a l ly  &eid*
A rx>t2nd iMcb Ms b/ica of ppmt oorsleo £01? i i io  rooo&jt&n of 
raa.;nie oooaa&a^r clooMXo Is  tl^at <3ac to  ? ic l^m l biM laavoa C f  *C*S* I f  11*
AO., ‘15}*- It  com&ats ia tlrj Qn/sta'ffitlo tesctloml cs^ otol ,t i ao ticm of
Dai table sikaloidal s a lt s  o f tfee hydrogen phthalie e ster  o f tli© alcohol* 
The optica lly  pazo s a lt s  are tben to  y ie ld  the phthaHo enter
isMdh i n  tarn i s  hydrolysed to  give the sleo lio l. TMo m tbsA  haa been 
oasd for  the x&a»lntia& o f  the alcohol employed la  the fjorh. described in
th is  thesis,and f b l l  d e ta ils  are recorded ia  the exp»srim--mtal section*
3P A S T  IX*
tgjr; m m m , o i ? ■ ■ z c r y ^ m  i its  n n iv -? m :.,3 *
Although the z&tamted bXiph&tlc a lcoho ls  i s  gesorol d isp ls?  
simple ro ta to r?  d isp e rs io n  a ^ ^ te t h y la l ly l  alcohol .{pentenoX) departs 
from  the general m l®  i s  tliat i t  displays ©oaplez ro ta to r?  dispersion to 
a very marked degree* Wmm i t s  mthod a t  prepar&iioa i t  should possess 
tine stractural formula,
CH CH =  CH.CH (OH) .CH 
3 3
a f&emla which i s  supported a im  b? I t s  reduction to  ptmtam -  2 ~ oX* 
t o n  freshly prepared fees (4}c^“d la s tly la lly l hydrous phthcllo 
eotor* t o  alcohol has a p o sitiv e  rotation* I s  order to  avoid confusion 
in  l a t e r  sections o f  th is  thesis*  the configuration of th is  phthalic e s te r  
and alcohol Has arb itrarily  boon amimed to he tactto  and a ll  other 
configurations are expressed i s  relation  to  th is  assumption* The alcohol 
on keeping gradually  decreases in  ro ta to ry  po?*or end f in a lly  chasgoo i t s  
sign o f rotation*
tn alcohol oc^t( ~ 0*30° {Is X) obtained t& m  a h.drogun phthallc 
ester  [oc] ~ 6*0 fin chlmrofom sedation} un&oroaxxt oatarotatiou to give
5J+fcl
l«J° *
a (♦) a lc o M  acsiill * 2*48 (1; X) wMeligeoBvarted into a hydrogen philmlie 
aster [cc] t » 5*5° {is  chloroform solution)* This {♦) alcohol wten
•1° *5reciiotl Hod hod 0Csai ♦ 2*04 (X; X) and gave an ad d  pliliislie ester
[cc]5<<t, ~ 5*6° { in  chloroform solution)* the la tte r  on hydrolysis with
l<J° o
a lh a ll yield ing an alcohol <EM , « 1*0 Ql;X}* A so lu tion  of to* original 
{«) alcohol in  dilorofom* on t o  other heed aho®ed m  m tarotaitoa over a 
period of 18 months*.
In many eases the pent m o l  on keeping,decreesad in  r o ta te 3*7 
prnmr and could be reconverted in to  an so la  phthallc ester  which possessed 
a lower rotatory power th a n  th a t  o f  th e  a c id  p h th a l ic  e s t e r  from  v/hich th e  
al©Siol had been orig inally  prepared* A hydrogen phthslic ester
[cel ♦ 80*8° (In chXorotom . solntl on) tm  fydxolysL 0 y io  ided m  alcohol
5 Mi
gc*°0 ♦ 0*45° (1; 1 ). After 7 dare tli© rotatory power o f  the alcoholSff 61 *K3!6JO° ° o
was a . . .  ♦ 0*89 (X;l) end genre an acid phthalie os terOAfbf ■ Sift I
(in chloroform mtei i tem)*  A fte r  831 days i t s  rotatory power m s
a.o0 * }
a: -  0*08 (1;X). sM I t  ffinre an acid phthalie ester  [oc] ♦ 31*05«*fcl W '  *  *■- ■- J 5<<{>|
(In e lil& m tom , eolation)* 8ssy other Instances of the alcohol undergoing 
natarotatlon aro recorded la  the ©Kporlcmi&l section* {
'IMS change i s  probably catalysed by a lig h t im parities presect i s  the 
ll:]nl d, fo r f r e q u e n t ly  the change occurred f a i r ly  suddenly a f te r  we ole 
o f standing* w hilst one speeimm d is t i l l e d  d ire c tly  in to  8 polarieB ter 
tabs did not- change in  ro ta to ry  power during 195 days. the change whioh 
s t o l y  takes place i s  one which reo y lts  In  the  alcohol giving v isa  to  a 
p a r t ia l ly  raconia-4 hydrogen ph thalic  ester*
The .freshXy prepared alcohol shows a narked decrease in rotation  
with iaeroasiiig temperature* f in a lly  changing i t s  sign of rotation end
oao
iM '& M t im  m m m lm s  dlsseralocu Sbae an alcohol with 0C t * 0*85'^  5*fci
* 0 °  0 30° 0 3 0 ° o ( .0 °  0
sM oc *  8*04 has <x *  0*19 end ac ♦ 1*35* OC ♦ 8*12,
**3b'8 5i,fcl bitSS Sb&l
< *« «  -  s -37' ^  « •
Keeping the alcohol for a considers bio tim© did not a lter  the 
rate o f change of rotation with temperature* h a t th e  terpom taro  at which 
inversion o f  sign  occurred was lower* The change i s  only temporary 
as on em lin g ,th e  original value o f ‘the rotatory power io  regained* 
Prolonged heating however, brixxrp atrnt a pernsmont change, an. alcohol 
<x.M * 0*70 after 43 t o r s  1 mating at *1j°C boring oc^tl ♦ 0*47° (1*1).
In th is a sp e c t  the alcohol d iffers  in  behaviour from. the simple
aliphatic alcohols ohich do not display samTsoloos dispersion and rarely  
change i s  dL&t o f potatory pchkhp w ith clMinge of temperature* Th& change
in dispersion of d to t l iy la lly l  alcohol trith etaac© of temperature boars
a laax&ed contrast v&th  the change la  dispersion exhibited bp the isomeric
ethyl v iny l earbinol eal with that displayed by raethyl v inyl earbinol
under sim ilar tempera taro conditions* from the data of Ikmymi & Snollgxove
(J*G*S*1935, I???- 1169} i t  l a  seen that the dispersive ratio  of gt ethyl
vinyl carbinol far oc^ / q: i s  S .19 at SO "0 end S*S4 at 100°C; faotfcyl
v inyl earbinol lias dispersion c£Wg/rr 2*13 at 20°O and 8*80 at 70°C*
'lion tbs optical rotation o f aj dimethyXallyl alcohol i s  observed
in  various solvents, and t ic  character!stic diagram plotted , a further
aaoaely i s  aisplsyocl* notations were observed os solutions o f  the
alcohol, seven solvents being used, md. the characteristic diagram obtained
from these resu lts consists o f too d istin ct lin e s  for  each mrvolength
{Graph l)water, alcohol, and carbon disulphide giving «o& lin o , and
djlorofom , ether, l>onsene,snd pyridine the- other* finis each o f  these-
t m  .groups of solutions gave rise  to i t s  own diagram* That farmed by
th e■ f ir s t  group i s  characteristic o f an op tica lly  active substance o f a
normal but complex dispersion, although almost that o f a simple dispersion*
Tho second group gives a diagram Tiiidi displays both complex m d  anomalous
dispersion* Tte rotatory power o f the jl (^loc^ -  dirasthyiaHyX alcohol
in the homogeneous sta te  does not f a l l  cm either oftho tw» diagrams*
The box&o&te end m*-nitro bensoato of tho alcohol, both liq u id s ,
slot? s lig h t m tarotation , the rotation decreasing Slightly on Keeping
for several months, although np very riarted change occurred* Tlo change
was observed vdth o it  bar the acetate or tho formate*
7fho ©steps do not show any oasftscd variation la  optical dispersion, 
the foxs-iate having a dispersive ra tio  oc^ / qc 2.18 at SO^ C end 2*16 at
KJCPc, the acetate having a *a5*/a58<?3 2.08 and 2*09;. bensoate 2*78 sM 2*55; 
jsnaitso bejssoato 3*44 and 3*50; xwnltro- bossoat© 2.57 and 2.50 and 
bonzyl ether 1*93 sad X.88 rsspoetivoly,. at the same temperatures* In a l l  
those cases there i s  l i t t l e  change of diaporaion with disnge o f  toEttszetaxo *
Observations mad© by Kenyon & SnsXlgrcws f lo c .c it)  on the acetate 
of ethyl v inyl carbincl, which HI© tho iaoraaric aj ^limethyXnllyl acetate 
i s  lasvo rotatory# bat which i s  different in that the M serical value o f  
i t s  rotatoxy power decreases with rlaa o f tenders tare, give values for the 
dispersive ratio  ^<,^g/a:5s<i3 o f 8.03 at 20°0 and 8.09 at 100^0•
■ Ho ssoasloue dispi-rsion i s  observed with tbs closely  related  
carblm l ^-pfacnyl- 0C- n a tb y la lly l alcohol which Mo a dispersion  of 
oc.^ /nr 8.47 a t  80a0 and 8.45 a t  X90°C. 2bo anomaly therefore  eopnsroV15S /kJ“5*«j3 . v
to e x is t  only in  acj dfcrotbylallyl alcohol and not in  i t s  eaters or in  socb 
of i t  a dots c losely  related alcohols*
Tho characteristic dlagrm obtained from observations nade o f tho 
rotation o f  the ocM phthelie ©star of oc^  dlaetbylaltyX aXe-oMX in  a aerie a 
of aolwmta o& wavelengths X58 ; X 5<ttl and t revealed that
th is  aster displays o o d le s  end anomlous dispersion, the lin e s  Intersecting  
at different points on the diagr&n* Shis characteristic diagram w b s  
carcfblly  studied i s  seen to M almost indantleal with that detained frco  
the parent alcohol in  tho solvents chloroform* ether, benaena and pyridine.
A sim ilar diagram was obtained with the p-nitro hanzoie e ster .
In ocmcXosiati, dime thy XaXXyl alcohol displays cxitarotation* 
the value o f the fin a l rotatory power being opposite in  si£p m d  greater in
nirnierical value than the original valoa . (fxm ples n , v and vn page 85 t) • 
I t  decreases in rotatory power with r ise  o f taoperatar© m d  ultim ately
changes in alga of rotatory porae? {fraa. tiiioh  i t  ney b& eoneltidod that 
the alcohol displays cod&Isx mS ananaXats dispersion) eM prolonged 
boating ca;ioes some pcXEsoottt chm^e  in  the isoXeeaXo* She alcohol 
d iffers from ooat eitaplo alip hatic  -aXedhoXs,. these displeying etespl© 
rotatory dispersion in  that i t  posseses a f>dooM8?t clm ractsriatle diagram 
forties by meXoaiXo© dlsplayiing both aisotmlomi m &  mmplox dispersion*
H10 hydrogen plitbalic ester  also sIots m am loaB  mt& oociplez dispersion* 
fhe ananaly i s  not obftavvod with  ^phenyl a^i^lliyXalXyX alcohol from which 
i t  togbX& appear m b  to  he dependsat os it© pvoscmea o f  a doable bond in  
t ie  molecule* sit!iaugfc i t  e m M  he (kspen&tnt npos. the presence of © double 
bond togotlier with ©mas other factor. f<\d..t
filthy 1 irinyX earbim l and ethyl winyl oarMnsl* both dextrorotatory’-. ;• ’ 
end do excising i s  rotation with, r is e 'o f  teqpor&tara (MsjdUy mrneX 
disponsions end so mentftm i s  made by lumyon & S&ollgrave (locucit) o f  
m tarotation being observed* SS&iao carbisoXo display simple dispersion 
sa tisfied  by a mm te m  ta d o  equation; elthaagfr their oatevG display 
coupXox dispersion*- fho isarhoci differences between those alcohols and 
olj disetliQ/XaXXyl alcohol can osaly he accounted for  by asscsftiig a 
difference in stricture* I t  may be that aj diiacthyXalXyl alcohol ex is ts  
in  two f o r a ,  end that the peculiar d iaractsristle  diagram obtained 
may bo due to  one fo m  ezi stin& in  om group o f solvents and the other
fern in  a- aocond group -of solvents* ttboso solvente hooeyer do not 
seem to  hm& many 1sr-0 .n3rt.ie3  in  ea&Kxn* Vdiereas the  d ie lectr ic  constants 
of water and alcohol are high (80 end 28 *¥ e*s*o* roapootlvely) that 
o f carbon di sulphide la  low (2.64 c*s*ti*)*
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ThB use of o p tic a l active  oooponnds has hem of great help in  the 
study vf the iz&dumlaa o f su b s titu tio n  reactions#  ■’ban tho te trahed ra l
theory o f tlio carbon atom ?jaa f i r s t  advanced i s  1374 i t  f?as t&mitftt tlia t
when one of the rad ica ls  attache cl to  the csymaetric atom was replaced by
mother ra d ic a l , Ui& c a te rin g  oae occupied the position  vacated by the
one displaced* £ha announcement by tValdea in  1395 to tho e ffe c t  the t
oorietif&js a change in  eonflgaration -occura, m a  therefore  received vd th.
. s u & A ^ y ^  ogreat surer! es* lie mmortod ~X~ malic eelfi in to  tl -  m i l c /mteo*S2!S( «fca* t  J
and replacing  tlie chlorine by an bydrcesyl group obtained <1 -  weH Ig acid* 
This r e s u l t  ssoM only be obtained by s change in  configure tlon , b u t a t  
ishlch replacement tM s had occurred t?aa a t  tlia t ill®  nnkaom* limy 
reactions wore m to ^ u e n tly  found to  occur with an inversion* a diang©
which csdo to  be immd a ’hlaldsn im e rsloa" and which was regarded as an 
^ebnomel" reaction#
flie d if f ic u lty  o f  a l i i ^  a  decision os to  the ©tag© a t  sMch tho
inversion  occurred l ie u  in  the  fa c t  th a t a change in  siga o f  ro ta tio n  i s
no c r ite r io n  of a change in  eonfifpration* a luce reac tio n s Ttiicli cannot
possibly occur with inversion y ie ld  products of opposito siga o f ro ta tio n
to  th a t o f tho i n i t i a l  m ateria l -  e#g* the e s te r if ic a tio n  o f la c t ic  e d d .
■Tro possible explanations o f  th is  Abnormal” mode of r-a c tio n  wore
s-igapcted• e ith e r a f te r  the group balm  displaced has l e f t  the molecule,
one of tho other > roups changes i t s  posit ion (I) or tho no.la o ils  as a whole
turns inside out (XI)
2 0
SSaay workors sxmgjht and davi&ed means fo r  correlating the  
<sm£i0i m t l m  o f  re -le ted caapounds* Q lm & i { ?«G»3» 1 9 1 8 , 1 1 8 , 586)
arguing fmm  t i e  hypothesis th a t a l l  changes 1b ex te rn a l c o i t i o n s  
should have tha m m  general eff&et on the o p tic a l a e t iv l ty o f eaEpoimds 
o f related ccm figuration, suggested th a t i f  a r is e  in tenperaturs caused 
the ro ta tio n  o f a expound of hnowi eoisfloiration to  increase, then a 
sim ilar cos^onds the o p tica l rotation o f tM di aloe Increased with a r ise  
o f teopsxata re , should have a sim ilar configuration . The method i s  very 
lim ited in  i t s  app lica tion  as analogies cannot bo dratm between esters,, 
ch lorides, amiloa e tc . .
Palo (*r.O.S* 2 C2 4 , 1 3 5 . 1 1 B1 ) asggooted a EDthsd wider in Its scone,* *  *  Nv.V*. ..i #•
whm studying compounds o f  tho type BX, wlicro a i s  aXTyl or aryl and •
X a substituent of varying polarity . 53» physics! properties o f  such 
eoirponnds depend on tho polaxity o f  tho gsoup X and a study o f the ' 
physical properties o f a large nusbor o f  such mmpoim&B enabled the croups 
X to he arrcjutged in order o f increasing or decreasing polarities* Bhoa tlie 
radical B i s  an optically  active o m  the jaogsitti&G -C the rotations o f  a 
series o f  I t s  derivatives MX, f a l l  into tlie siina order as the p o lar ities  
of X* Stas by preparing a series o f dorivatires o f an op tica lly  active  
substance i t  i s  possible to t e l l  which are of a lilse configuration 
according to  mhnther they f o i l  Into the -1 -  ser ies  or into the «d« ser ie s .
Zl
m re  recen tly  a chemical mathod lias been introduced by x h illip s  
(y.G.d* 1025, 125,. 44} by vMoh e la te d  caofigurati ooa mg bo determined*
Do adequate explanation of the Vfelden Xirva2*sicsi couM be-given 
u n til a more satisfactory theory o f valency tms developed and such a
theory did not appear u n til 1916# ?hs electronic theory i s  sow too
weH Isnom to need explaining* On tMa thsory tho -carbon atioai possaasc-a
a valency group of fou r e lec tro n s , which can fo ra  Sour eo-valsBeics with
hydrogen atoms,, these being equivalent to tho special bonds o f tho older
thoory* Shis electronic theo ry  en a b le  p o s s ib i l i t ie s  to be postulated as
to wMt may occur during substitution reactions# Hie group leading the
molecule may leave as sn ?mimi(l) as a l:oticm (lll or as a neutral group ( i l l )
b ? C :xs
c
fli&t charge -pill be possessed by the earbonium ion M i l  be decided 
by tbs nature of tbs reac tan ts ; thus,replacing a hydroxyl group by a 
halogen derived from ea ionised halogen acid w ill necessitate the hydroxyl 
group leaving tha molecule as an m im 9 and thus momentarily the esrbtmium 
ion w ill be l e f t  as a kation* tlie literature r a t io n s  l i t t l e  o f suds ions 
■although there i s  evidence o f  thsw ex istin g  mor^ntariXy, and loory & Cutter 
( J .C .S .  1925, 127,. 604) Bragg & llorgaa (Froc.Roy.3oe* 1925,' 104 , (A) 437) 
and P h ill ip s  (1 *C#S. 1925, 125,2552) a l l  assume their existence in  activated  
f  03:10 o f  carboxyl ad d s and -esters
Vlhan a esrbonioa fcatl on a r ises  during a i^placccmt reaction I t  
appears as if" raoomloatlon ahoy let altmys occur, bat another factor tea to b@ 
considered* bikx tills  i s  tip  prcsomxi of a dipolo arising ffeoft the sh iftin g
of tfeo bonding electrons tomrcls one atom*
Xfcis m  alcohol an ©OT-ersioB in to  a. chloride by iso&ns of an 
fmlog*m bcM , edH toad to  d isso c ia te  in to  otshlo Ixydroxyl ions mid unstable 
carbORluni I;m3? tbs f b i® r  ions taking the bonding e l e c t o r s ,  nore ospoc ta l ly  
as tho hydrogm ton of tbs eeM can lin k  tip w ith i t*  A dipolo arises- end 
tha tendoncy w ill bo therefore- fo r tl:@ halogen atom, to  -approach m  tin  s i  do 
fa r th e s t  tm&  tho hydroxyl £&rap» an inversion thereby encoring to giro
i s i■ o p tic a lly  active product#
H ' II „  II
1 . -  1 * / h  u
E  C = f f i !  ♦ IE. -*  H—S 0, ->  8 - C .  + II1K
I I H , / N i
H H /  X
ShooM the dipole e x is t  in  tha opposite d irection*  then a 
©srboniya anion w ill  bo fosnsed, which being s ta b le  w ill  re a c t without 
invars ion . •-"' She conditions o f reaction  frequently  defemlBo whether inversion  
w ill occur o r  n o t, e#g* so lvents saraotiBas canoe dipoles to a ris e  due to 
conblsBtion between the oul.vont and one o f  tho reactants.*
vitoon the atody is  one o f  substi tu iion ezpcvinnnts on saturated 
oorrounda, then replacement con occur only a t tta  asy ro3 tric  atom, bat 
where xinsatarated liBlsagos occur the reaction bacohos nora compliestceU
the neeii&nitEi of additive and su b s titu tiv e  reactions of imoatc rated 
oaqpounaa lias only 'been ctucSee! in  resen t yeai’S. feisat-jratod noloeuloa 
behave i s  S38&3P respects d if fe re n tly  from saturated  ones- and th i s  d ifference 
■cm frsquently  ba traced to- taa tono iie  change involving. tha i te r a t io n  of 
gjxxapo* G il ls t  ( 9aI1.3oc*lMm»I>cls.1022• fe»o66) raY.lcasu the Imosm cases 
o f  ocy m igration o f Bocativo ra d ic a ls  is  the carbon system C « C -  C hot 
offered no- explanation.* Imir?  (1*1133, 123, 822  ) froo  a study of add itive  
reactions t§?as led  to  tho conchisian- tha t in  moot instances th e  double bond
4- -
reacted as i f  i t  ms o f a polar nature C -  C, and ho  tossed th is  a s-.£ii
polar doable bond* moments linked eloetro~vaXcntXy are generally cope
reactive than those linked covalently oning to tho lim ita tion s o f tho la tte r
type of linkage* Icrary suggested therefor© th a t m le e a le s  lik e  croton-
+  -  +  -
aldehyde and butadiene probably ex ist in  the foags -  CBvdHD and
eheos M ess t/ero u t i l is e d  by jprevoat (Conpt*rond*1X7,134, HCO} 
libo studied tho p o la r! t ie s  o f ciigratf-ry gemrgs and c® d iu i:d  th a t in  the
ere¥Oot applied the tfe o ry  o f a lte rn a te  p o la r i t ie s  to  mvi&mvmr^ in  i t s  
n est extreeza form tiie re  the doible MM i s  Betel-polar. feds cm sod a great 
deal of d if f ic u lty  as in  the m ajority of case& the predc3cdiiatix\g fac to r ru lin g
the m igration o f the anion X appeared to  be an a lky l group a ttacM d  to  fho 
 ^ euurhon atom* II> f-ailed to elueiaofe tbs problem or to  give oojjditions
+
respectively .
e tro
i
negative than C » to u
under ^Mch aalottatropsr mnM occur#
at
Ingold arid Ms co~^r!sors 'had neaswmile boon studying the nlierornem
<af proiotropy and had come to  tha coaeiM tm  th a t groups having a strong
a f f in i ty  to r  n o m tim  charges a rc  roopoiisibls 'fo r j^o tateoelo  to to n e rism
end tlK^ w?ra subsequently led to  study a. system exh ib iting  anionotropic
toatoocrism* Ifere tho chango m s  toyaght about by groups having a repu lsion
fo r negative chergee. Burton and In-gold (1.0*8* 1028, 084) studied  systems
o f  tho type Jir.cm XH a 0% f=* 12?.OH » Cfl.CIUX arid B* CM.OH * CHAT *±
IMl •  £S!.0BXAr* where I  a  OB or tiahiiqm o r  a  Eogativoly charged rrcwp*
I I
Ifi t te  system ah{CSI) CH~CB * OH ^  FhCB a ai*0flyM, t te  degree0
o f m obility  was fyvaoA to  be sm all, both alcohols being iso la te d , t te  difsiee 
cc ghanyteally l a lc a te l  (X) in to  ciimasyX alcohol (XI) being f a c i l i ta te d  by 
a ily te r te  acid,, ?MXst pteryXalXyl acetate  i s  m m o tte u  oeropletely in to  
ciimasyX aeotato %  bo iling  with a c e tic  anhydride* M tli phosphorus 
trlbroraldo both alcohol© arc em?e?t&& Into  bromide (tbureu end
G sllag te r -  MLl*Soe*eMm*Bsle*193X [ i l l  89, 1009),
replacing the  p lm y l grcmp by a Rsethyl group re s i t te d  in  lo ss  
m obility , and oach sleeboX save I t s  own aceta te  with ace tic  enby&l<& 
(BeKidrlngholn* B all *8oe «Chlcu3slg . 19ES, HI 160), a lt lm o h  s l ig h t  isoeiDrle 
change occurred in  acid madia* Both eXcoteln when converted in to  t t e  
aorsQoponcIons chiorido-s gsvo o ix ta res  of <x c » th y la lly l chloride end j op tby lrlly  
chloride, the l a t t e r  prodeMs&ting*
Other expo rimer to  were carried  out in  which B was re placed by CH^ *
c6r ^ ,  ^or.^.0^ , ^ 1 ,0^ ,  © a  x by on, c l ,  B r, ocoaa5, ® a j ^ . e j - ^ . c o . o  
fbe f a c i l i ty  with which t t e  tt&tnoarlGri occurred iraried with tlie 
groups ymCX.O^ K* JX, > CHH^  » Cli4 > IX, which i s  tho o rder m om  by tte se
<9
rad ic a ls  e3 jo ~ j£ d irec tin g  groupsin aromatic su b s titu tio n . Ifaeoover, th is
f a c i l i ty  d-pomted a las  upon, the m ts re  of tlie snion X, the order o f  a c tiv ity  ij
bo lag Br > 9*C0,Cte > Oil- Also the elionge ia  sten tIon  depends l&pgoly■C-
aa t te  us tare  o f tho solvent used*
IngoM cad Barton ( lo c .c it* ) concluded th a t in  ©aitgnotinpio cfeange 
where tho group separata© as as anioa enter t t e  j o i s t  IrfXrenoe of cm ;
ox toraal a ttra c tio n  o f Isatio&D or -of po lar rn lo  co las, p r io r  to  ye-association  j
of. the lonB, t te  tetoni© charge I j  d is tr ib u te d  by iau toooile  e le c tro s  
cUayls-cement in  a ta m e r  3etm M m d by t te  e lec tron  a f f in i t i e s  of the 
tetegteoijrirg groups*
f te s  t t e  f a c i l i ty  o f t te  ootsbpstion c f  S s s  §a anion depends on tee 
s ta b i l i ty  of the i ©  X i*o.« tho o trosc tli o f  t t e  acid  Ites on the proson-eo 
of ex ternal m tions o r  o f  m. e x te rn a l polar f i e ld  es indicated  by i t s  
d ie le c tr ic  conatarfc, and on- t te  cap a d  % f  tho neighbouring groups to  supply 
e lectrons to  the deporting salon as teiotm by t t e i r  o-p o rien tin g  pancr*
Those mx'kem found tlia t bonmni t r i t e ,  acetone, chXarc^m cas and pmZ&lem 
Influenced t te  ra te  o f chate/3 constant temperetiire in  tee  order s ta te d ,
the d ie le c tr ic  constants being £6,. £1, 0 and 2 o*s*ti. ro stee tiv e ly *  --'itli 
rogard to t te  ©aionotropic chmge in  t t e  systems enter concideration, i t  
ao poors th a t t te  position  of oesIXikriuza dbeyo a mile th a t  tea p o te n tia l 
anion p re fe re n tia lly  occupies t t e  T i t i a n  adjacent to  tho  lo a s t ac tiv a tin g  
of the to m in a l groups t t te  powerful a f fe c t  o f  t te  p .d f to r  to ly  1 .group 
a ris in g  possibly by tautomeric e lectron  Msptes-vient In t t e  d irec tio n  rocxaired 
fo r the lib e ra tio n  o f  t te  then absorption of tee charge. f t e
a lc a te ls  cannot te  i  solo tod xil&la t  t te  halogen deriv a tiv es  are even teoes 
s ta b le .
ZU
Bur tea k  XxiqoM. doduoo that tbs primary change i s  electron
i
absorption by the anion X followed by a campon©©ting pmoom diarchy tbe  
f a c i l i t a t in g  group R n o n tra ilse s  t te  charge l e f t  on. tlie  oc carbon atom*
This cmup<  ^sa ting  process i s  more read ily  f a c i l i ta te d  h§r t t e  pb:nyX group 
which has a  looser e lec tro n ic  system, than t t e  siethyl group*
Tkia likew ise th e  p*to3yl sad th e  p .d ilo r  pteny.1 grasp have % g rea te r  
e ffe c t than phenyl*
fi „ tt  vim «• r*Ti r* *? ___>. tsff* 1 Bet .''W?Wt> ^ *2U» • vii — ©iio N WV4'^  «*/^  I i- i *" i )  I i- i
Coil OH
1, ->-C,»H -*— HC«C2X » a te  ^  Ote.Or!L.uII sTaix.oiio
a  o  jfL j u  <£. |
<QH OH
r 1 *ten
I t  i s  d o e r  th a t th is  clwmc® would be brought about e a s ily  by the presence 
o f ex te rn a l te t io s s  gad i t  i s  not surprising  th a t acids hare a strong action  
in  inducing im toraerim *
Tte nechanlsa o f tills  form o f  tsutor'isriao, can be complicated fu rth e r  
by the  fa c t  th a t th e  anion leaving t t e  molecule a t  t t e  a  carbon ©ton i s  
not necessarily  tho one which ratsuau* to  t t e  j- carbon ©too* Burton has
I
investigated the behaviour o f  the enicm X {J*c.S* 1928, 1650) end te  
concludes that t t e  anion departs from t te  mXectile by a process o f ionic  
dissociation promoted by some molecular property o f the solvent c losely  
related to i t s  d ie lectr ic  constant, the anion eoteiniiic e lec tro sta tica lly  
with the catalyst by reason of m m  pre-existing, positive  induced dipolar 
f ie ld  e
Ui «* Cfct©
The p m sm t m tk  co n s titu te s  a study o? s n a j  su b s titu ted  aI2yl 
alcohol* © study I n i t ia te d  by the observation th a t the  o p t ic a l ly . actX*?©
hydrogen phttoBcs e ster , prepared by Sto method o f  f i  charS and loiiyon, 
l a  ea;sl ly  hy&mi^sed by tinnorol ac id s pi?otlijoS.2ipj tho in s c t l -?© sloonoX# CuHs 
ol>33r?ation wan ratter m x^picizsc  la  tte  lig h t o f  the narlc of K.E*IngoM 
ana G X i^ jsM  {f.C .S. 1932,706} aim ing that acid hydrolysis pm<seeds by 
a Tmta in  tololi the  a lcoholic  m d im l m^er exists -as s  hatios.* f ted r  
explanation i s  expressed by t te  foilowln^ epilation -  
H — C0-»£>B * XX* —* n-GQJkx H GO * i mI « I I
E
Qom&qxsmtly i f  tho o p tica l a ctiv ity  o f  the o r ig in a l cat ex 'ms dm 
to- tho alcoholic portion  of tho m le o i lo ,  sacaHtsatlaB w i ld  m t  te  eapoctod 
to  oecnr mi hydro lysis.
Hydrolysis in  aXPelino media. pnodaeoc! bo races! sa tio a  t t e  alcohol 
being obtained o p tic a lly  pare,. tM©& i s  l a  agreement with t te  explanation 
mQpested fo r  hydrolysis o f  th is  bind acfrrcne&d by T;*K*Irc0 M .end C*K..ineo!d 
(l©e*clt#) nsncly th a t  the  hydroxyl ion a ttaches i t s e l f  to- tho to to  group 
of the e a te r , re su ltin g  in  subsequent f is su re  to  produce tho carbonyl anion*
*0  - P //°
H -  G , + OH —* B «* G ijfl R -  c + on
x oa 'or' xoh
Sa «* cm' —* xm>h'
Dinco the radical Bf contains tte  asymmetric carbon atom raeemisatioa 
i s  very unlikely to occur*
In toe light of too foragoing discussion of tte totIc o f Burton and 
Ingold, it  so eras that a possible explanation of too rscmioation is that 
acid hydro 11 sis Is brought about through an aniomtropic tautomeric change,
2.8
induced by the tmtt-wd®  nature o f  t ie  solvent. I t  th is  be m t  than a l l  
roplaooEiest reactions tiBd&rgoxie by dfcethylaXlyl alcohol w ill naed to be
considered as to  whether they &m  els a to a Taldoii imrerst on or duo to  m
anloaotro|)to tmJtomric change*
She hydrogen phthalXo ester o f  &- ac» cHr^  th y la lly i alcohol undergoes
vuWl
same abnormal reactions. hlrrn boated with fom lc acid or acetic  ecdgp&ide 
i t  i s  readily converted Into- the correspond!&s format© or acetate, tte s^© 
brdag obtnlsod in  the inactive sta te , whilst the hydrogen phtbalie eater 
recovered teoa the reaction i s  partia lly  r&eemissd.
vix;a heated with m itt® !  alcohol, 11 butyl alcohol, or borssyl alcohol, 
the earraaposdlng others are fte icd  but these are o f  opposite oosfictiration  
to that o f  the original hjdmgm ph&IiaXi© e ste r , the rela tive  oonfloirationo 
having ba n determined by a series o f -esporiEieKfcs- vMch occur without inversion. 
*h*s the {*) alcohol gave a {*) aetd phtbalic ester , bejusoat© and nitrobensoate, 
and a {~} ether, acetate and formate, the  configuration in  a l l  these eases 
being temed j |~ . {Using p fcm l, the pkmyl ether produced was op tica lly  in active) j 
Fmm m  hydrogen phthallc ester fa] ♦ 30.4 {in ehlo^fbrm) was
J 5<*ll
obtained a methyl ether with a  * 3*8° and butyl ether oc t( ♦ 2*72
(X $ 1.0)* In e. sim ilar wey a, benzyl ether vdth acsai ~ 0.64 '( is  1.0) was ;
obtained from e hydrogen phthslie ester  [a] -  36.0 {in chlorofom so lu tion ). j
5/fLi |
S b  hydrogen phthalie esters i© cove red from these three experiments had optica l j
i
rotations of [a] ♦ 1*8° i  ♦ 5.83° and -  2.0° rssoaottvelsr*' a, t,
Tho op tica lly  active ay -d iaeth y la lly l benssoate behaved in  a d ifferent •
4
monnor with these rearonts, producing an optica lly  active formate and acetate
■y. a a
when heated vdth formic acid and acetic arapt^ide respectively . These esters  
were o f the oaie eoufigurat ion as the original bensoic ester .
A pentcmyl temsoate of OC -  15*12 (1,15 gave s  fonnie e s te r
20°  °  20°  °
Oc ♦ 0 * 4 4 ,{1; 1} and on acetic  ester oc , * 1*44 {X;l}„ tho bensoate5^fci «*** y
o
recovered frora those e x p -x to u ts  having an optt col ro ta tio n  of <x ~ ?*8
( i ;  i c
h ith  oethyl alcohol tho bo&zoie e . to r  yie-looc an optica.; 3y Inactivg 
product, list with n -  bu ty l alcohol, i t  yielded en a c tiro  n -b u ty l  ether Tilth
o
i n v e r s io n *  f lie  b e n z o ic  c a t e r  bad  c c ^ tf ♦  20*5 (111) end  tlto  n - b u t y l  o th e r  
OC t ♦ 0*58 a ;u . the r e c o v e re d  pant any 1 baiusoetc  h a v in g  a n  o p t i c a l  rotation  
o f <x5^ bi + 15*4 (111} *
fho n i tr a  bnnaoic e s te rs  o f a^d te rth y la  13yl alcohol wore not 
reactive  fcith s led so ls  or acids*
In a l l  these reactions the rocovorsd ester  i s  partia lly  races! sad* 
m&  the ethers arc formed by a  process involving m optical inversion and 
partial rac<4uisation* Itiore ara two- exceptions to th is  general iaattoo* 
and theses oro the methyl ether pr*-parod from the banquets and the phenyl . 
ether prepared from the acid phthallc ester v/iiich raceiuise completely.
M s  la s t  ether m y  be anomalous since phenol tends to  have acid ic properties 
rather than alcoholic onus. 4!b aertors are either racomised {from the 
acid phihalate) or o f uncharged .sign and partia lly  raoeralaed (froia the 
bo-nssoats) .  She q m & tlm  aitoea ea to rfildi occurs f i r s t ,  the record sat ion. 
or the ropXecu&cnt# hinoo the recovered add phthelsta and bonsoata ere 
almost raceosisad, i t  appears that roe:rr?i nation oc uro f i r s t ,  and during th is  
process substitution ©rises. f te  product of the reaction i s  always more 
completely raoisiiood than i s  tho recovered acid phtlsalic ester*
I f  11)003 reactions occur by a normal ?%lcfon Inveraion, they are 
the f i r s t  recorded instances of an inversion occurring in  niiicii as acidic
C&w® X tm m  to  anil easM oeear by t lw & m  of to  tascl
bsto^a tbo a m £b m  & tm  m d  to  «qr£tm of to  estoisyX csmp *
30
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I t  t o  tmm Gl’n m  that mcm&mtim. occurs t o n  a 
tatian Is  £ame& t o  team  t o  p o ssib ility  to s o a  tiist shea ilie p b to lio  
mid m&imX Imzm  t o i t o ,  t o  atsci to t o
fo tts?  few*** d& orpal tai&ture o f J| *■ ea$ J* ~ fossas ifMoh nM te ultls ibo  
c o rin g  gm$P* &£ tbia b$^1to 0is  t  otpoial s^c&mto lo iKxpirea fbr 
to  foaattosi of t o  ©ste wltls ©l^bols;;*
*2to ®  10 a t o  a possib ility  of no&ottoi om srrins a t t o  jj m & ia  
atm else to am enlonotopia obcs^ e# &!m34 tfcta ttintonoHoa mmv la  t o  
eao# o f t o  aei& p t ito llo  aator* tmcl t o  ®al<m al&mts to  t o  jj o&rbait e ta s , 
tP  pro&aet w iM  0t i l l  h o c ^d to to la lly l h yd ros  phto illo  o tto*. bt*t
of optical a c tiv ity  ©vjofcas at f ir s t  to  bo is  5oosiblo* end eonssciw-ntly 
i f  t o  3p0plaelag ra& im l attaebos i t o l f  to t o  ]joatosa a t e  la  plaoa of t o  
derating asicm* i t  Xifeotslao « M  $lvo an Iroetlvo prsluet* te to s r te  
of* t o  m Xm  m i d *  m  aeeooat o f t o  t i m l  $mdm% ho im  to n tic aX ,
v®£f i t  Bt aU* aM es^riODttt tea stem t o t  a solution of
to  i^tessosi i&ibsXia estar in  efitoroffom © optica  s i l l  fotaln its  rotatory 
ponor unetaankodt o?or a omoi&srabXe jpriocU
tern otor faato? cw Inflames to  courao of to  reaction, m  
w ill ba m b so ^n tly  stum, t o  id.arstlm  o f tbs aaian trm  to a o a to n  atm  to 
to  jo a to a  a te * rem its in  t o  la tte r being c^iw sfto  lata an optical 
©o&tro Isas 00 0^ 17 } # lic^ortw^lsaci tbo foot tbot tropis a^u i^ ^ T ijk A
ocottro ^aoo not help to  oxplain tbo isf«n?oiaa of tbs etljora f^soX frou tlia aoici
pbthallc end benzole esters*
A th ird  explanation may be that tha product obtained by replacing 
the hydrogen phthalie radical may its e lf undorgo anioaotople tautoioorism 
sad toroby p a rtia lly  racsaise, or that both replacement at tho carbon 
atom and e&ioxiotrople tsutoraeri&a combined with replacement occurs at 
tho jj carbon atom* I t  must also be recognised that there Is a possib ility 
of an m io lllb rito  existing tmtmm tho hydrogen phthali© ee-ter and Hi© 
product of the reaction although th is is  not very lik e ly  ©Inc© to  phthallc 
acid, and Xi howto tho bamolc acid in  the case of goatoayl benzoate, is  
removed fmu tbe sphere of mactim  by preelplt&tlc&u
I t  Is  h m m  that tho rn  e x is ts  m  electronic strain across t o  oxygen i 
carbon linkage of a carbonyl gronp, requiring electrons to relieve it#  Stoss 
i f  not available from to  ml©o ils  adjotHCiing t o  ~G0«@fa«p haver to be supplied 1 
from an external source* 5liis m old tend to om m  m  electronic d r ift  
along toocj£ dtothylaXXyl chain. resulting in  the  ^carbon atom becoming 
slig h tly  electm  positive* with benzole acid th is  strain might be relieved  
to same extent by the phenyl group ( I ) , bat with phthalic acid tho strain  
would bo made greater by the presoae© of t o  carboxyl group in t o  pheryl 
molecuIs (XI)*
r—* r t o
QU. CH * a t  ** 0H * CO? CHrf*CH « <3i ~ €B ~ Cfi*
O  ^  <U w  |
1 i 1  ^  r
W = C <- (T« C+C„H„-+CO.OHw w O 0:
fito  extent end rapid ity s&tb milch enion©tropic taatonerlsm occurs 
would therefor© appear to d iffe r in  the two cases end might account fo r the 
slight difference in  behaviour of the acid phthallc ester and to  bsnsolc 
ester of ot^  dim stbylallyl alcohol#
32.
ctj CtoefhgXaXXyl a ieo to l (>mo m m  in te re s tin g  reactions# I t  c learly  
displayed tan torn© r i  an ao la  evident tm ri o p tica l observations to t  wton 
fresliXy prepared i t  cmM  to  reduced to  give o p tica lly  pore j |  ^f^methyX 
js-propyl cartonol# With methyl alcohol and a-im ty l a lcohol i s  the presence 
o f atoptori© a d d  i t  y ielded tto  com m anding  e thers with inversion, 
p a r t ia l  raco idsa tioa  occurring in  the fbaacr m& cenploto rao m isa tio n  in  
the l a t t e r  case# trepanation of the fii oc^  d ine tliy la lly l o ther £eqq the 
alcohol, and oetliyl p~totoei?D s ilp ta v ito  end £ mm the a lcohol nm oalpliurlc 
acid yielded products of sim ilar configuration although w tottor inversion 
or not occurred i s  a problem d i f f ic u l t  to  solve*
vtoa tto  alcohol was treated t&th 90# theoretical quantity o f  
ptonyl Iso^oyenat© nacasoaxy to transform a l l  the pesitonol in to  the phenyl**“ jwwjivwu.o. ‘
urethane, and the uncm bted alcohol Kfibfed from the reaction m®a by
diet i l l s  tlop , i t s  optical rotation was found in several cases to- to of
opposite* sign to toot o f  the orig inal tib llst in  tto other cases i t  rapidly
changed sign after d istilla tion *  /cr* alcohol with ocJjfci -  0*19 (Xjl) giving
1 2°° «
a protoet with ocs<fti ♦ 0#1G (1; 1) tihito was converted into ©n acid phthalie
ester  foe] ~ 16*8. th is  to tsg  almost the o p tica l rotation o f  tho add5^1'
phthalic ester  from \iiieh  tho original alcohol tod been prepared# dnottor 
alcohol with ocJt( ♦ 1*46° Q.;2) gave a pretoet with CC *t| * 1*84 (X;2) 
chmigtng to oc*^ * 1*00° (1; 2) in o days end o c^ , ~ 0*6SP In 4 raontha* 
Doch diptonyl urea separated during the reaction m.d tho phenyl 
urethane obtained was a so lid  m*p# 3 0 [cc]^t|-  37*9 (1,2; o ,5*277) 
in  carbon dioulphld©*
The experiment repeated pising ocj dimethylaXXyl alcohol which a fter  
long keeping tod etongod in  sign o f rotation, the alcohol isolated showed
33
m  even greater charge o f  sign# uluo tip  alcohol freshly propane! from as  
acid phttolio ester [oc] , * 30*6 { CKC5U) had oc4° ♦ 0*46° (1,1) and after
u 5h t i  »J 5 ( il(  W *  1
1 7 °  °201 days had <xs<+tl «* 0.19 (1, 1)* Tho alcohol veeovcvod from tho experiment
20° o o
had * 0*72 (1, 1) to t the phthalic estor prepared from this tod [oc] 18.5*
Ifese© there has ©eeiirree! a decrease in rotatory poror o f  the ©did 
phtti&Lic eatair . o f the alcohol, tMch lltow iss occurs when t o  alcohol io  le f t  
for a period m d  a fter  undergoing mtaroteticm i s  recc^nrartod io the add  
plitiislic estar* r  *5*o <xM■ W - kff- /w'
Those experiments Indicate that whilst the freshly prepared alcohol 
possesses a normal structure as shorn by I ts  reduction to give op tica lly  pure 
msthyl n propyl carbine!, i t  can e x is t  in  another form which appears to  he le ss  
reactive t o n  t o  norm 1 variety towards ptosyl isocyanate, but which gives 
a hydrogen phthalio color o f  optical- rotatory pom*r s lig h tly  t e w  to n  that
of tto  s ® l  e le to l* .  ••*- lt> teJsiulcvT*. s*tc3. &e oMZ*JbCU
%
Ttes- chemical behaviour o f  dlrratby S a lly ! alcohol therefore shoos that 
i t  displays t o  t o e r i m , w hilst a oossMeratioa of the behaviour o f i t s  c a te r s . 
dEiows that th is  to ta e e r lm  might ho dm  to  activation o f tho jj carbon atom, 
hot those reactions alone arc not su ffic ien t to allow o f  any defin ite  conclusion 
being dram*
3*h
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IX raetbplolJyl ch lo ride  provides an in te re s tin g  comparison m tli tha 
a^ d im th y lo l ly l  e s te r s ,  in  th a t  i t  possesses a s tio n g ly  e le c tro  negative 
anion in  the  form. o f Ilia GfcXori&o s te w  f i e  ch lo ride  m.& propared by ’two 
nct&o&s, tho one using, fcMamyl ch lo ride  producing m. o p t ic a l ly  in ac tiv e  
product, a ad the  o th o r uaiag  phosphorus t i l  ch lo ride  pio da eing an. o p tic a lly  
ac tive  p m 6 a efc*. f h is  l a t t e r  re a c tio n  ca rried  oat on t o  a lcoho l in  tho  
presence o f  pyrid ine  probably © ssnfsw lili in v e rs io n  (Sttoyon M iiXlips and 
Llpseoaibs* £»CU3« i m *  £075)*
Using J f W  dtaathyl&XlyX alcohol, (-)a^ djaethyXslIyl d ita ld e  
m s obtained* I t  mo thaugl&ihat itere might be a difference la  behaviour 
between frostily prepared alcohol end a ample t?Mch haring stood for a 
considerable pexiod had ehitt&pd in s ig a  of rotation* but this ms sot so* 
fhe chloride tms a pungent snnXXiBg licp M , f-adsag in  m is t  air#
I t  i s  doubtful i f  I t  m s  ever obtained in  a state of optical purlty as laero 
w  considerable vadL&iion in rotatory power between oacfc preparation and i t  
raeaeisod on standing • I t  Si splayed an arsotisXauo tempera tore rotation  
relationship m& in  th is  oaoo there was, tisXlrcs tho alcohol, no te rip e ra trre  
at $hleh the nuracrleel value for t o  rotation cm varying wavelangtlis i s  t o  
scos *
It proved to be m  artrmoly active corgxNmi clmleaiXy, doconpesiBg 
rapidly in mtor yielding: <x^ dlneth l^allyl alcohol mi hydroehX&rtc add ,ond 
in tills inspect botarisg HI© a tertiary chloride* IlB alc-dfool obtained 
fm  this sxperlaeat wticn optically active mtsrlsls wsra uocd, v m  opposite 
in sign of optical rotation, from that of to diinstliyldlyl alcohol employed
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in  tea  preparation of tm  ch lo rid e . :3mb an alcohol cc“4i-  0.23° (1,2) 
obtained from an acid  phthallc  en te r [oc] -  IS*?0 in  dflorofcma. fovo as^ t)
chloride Gc t^( «*■ 0*32 ( l 30*bj ’t'llilcl* with water yielded (*}aj dimothylallyX ■ 
olccitol oc**t( #• 0*70 (X,C3.5}. This {♦) alcohol was. concerted in to  an acid 
pfethaXle e s te r  nhieh proved to  be o p tic a lly  inactive* bills alcohol possessed 
a ter^jerafei.so ro ta tio n  re la tio n sh ip  s t e l l a r  to  th a t of tho chlorite*  tte rehy  
d iffe rin g  from an alcohol obtained trmn the a d d  plithsXie ester*
Tbn clJLorMo reactod under m ^ntsat sim ilan conditions with methyl 
and B-iKitpl alcohols y ield ing  t he corresponding e th e rs . I s  those reactions
J.|4}cc^ dims thy Xallyl m thyX  ettex? a 5<jti 4 1.72 (1,1) was obtained free  
ilWa:^ dims thy XaXIyl chloride 00^  ♦ 6 .4  (1,1) end Jt dlmethylallyl n-butyl
o tter  a 5<itl 4- 0.43 (X,X) Has obtained ffeoa JL (*) <x^  d tothyla llyX  chloride
*
Ifemoo in the above reset ions tte  <xj dfciethylaXXyl alcohol produces a 
chloride dtIi-4.EVoi?dm#. which in  fern can bo m m e rte d  in to  tte  alcohol'of 
the suraa sign of rotation* cad to tte  ethers ^Ith inversion o f configaration 
always presuming that opposite s i rn  o f  rotation indicates opposite conHguratior 
lf-)c x j PimthylaXXyX ehlodde resets slowly with moist potassium 
acetate yielding (+)aj dfeeteyXaXlyX seetato* fh is  reaction Xitetxiao occurs 
without inversion since SiriefeylaXXyX alcohol yields C -)^ dlmothylallyl
acetate. Short;) occurs each raotssisatiaa diring th is  reaction, a chloride 
with 0c*°ti -  0*54 (1,0.5) yieMIt® pentongrl ©.estate ac^  ♦ 0.03 (1,035).
I f  th is  r^-action occurred by ion isa tio n  o f t t e  chloride end potassium  
a ce ta te , folXouod by union of t te  <xjdXmatbylallyl and eeotote ions* than 
cine a t t e  joentenyl ion teusi e&lst as a te t io n , whether t t e  cXXorini atom 
couoos oniom tropic  taitomsriam to occur or not* tho pxo&jet wmild in  a ll
p ro b a b ility  bo Inactive*
gjl*gb *  m.omx.ain —+ ( c®u*ck * on*aucrx. *  c i
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II* to*am;r the acetate radical enters at t te  a  carbon atm  as mi 
tinkm and tte  c&larino aloa leaving i s  #im ngly e lectro  BagSt JLVO j tii'.-'S 
inversion w a l l  bo expsctad. to occur* 111o p ossib ility  o f  the ehlorim  
atom leaving as a TsaH©a c m  be dim issed* and so asm otter  explanation 
ssast bo IM s can te  fossd by assuming that the reaction i s  om
wklch -occurs f i r s t  by a teoloM ?ie ehscge.- XrgoM & ilirfcas (Xoe.eit) 
baw shorn that certain. chlorides display ©Bloootrople tantaori&m more 
readily tliaa do $Im parent ©Xeohols* tense i t  i s  probable that the cblorino 
atom a etlv a te l the j carbon atom, giving i t  a tendency te. become electro  
positive and the ©eoiyl rad ica l tte  a attache 1 i t s e l f  a t th is  point* ri'hia 
enables the chlorine to  laavo as an ©Man*
&4* / V .
CH^ CII « CH.CH * 4^1 j ,,., —> CJ%*OH » CB-CIUCI^
0 1  0 c i1
A s f i . w r<-J w Ui.
“3 -  ✓
I t  w i l l  bo noticed that la  order thatyactivitgr of tte  product asyK
ocosv I t  r u s t  be postulated th a t t t a i  the- ycarbon atom i s  activa ted  by 
tho <a anion, i t  bsdiubs a d e f ic i ts  eonflrtirstion  and becomes an asynaptrie 
carbon atom. fliat th is  e^araqpfcton I s  ju s t if ie d  i s  sbmm 1b a subsequent 
s e e i ta t  of th is  thes is*  (Page *7)*
I t  tM s node o f  reaction occurs with potassium. acetate* then i t  i s  
prefab3s that i t  w ill occur in  oilier reac tio n s . Tho extent to which t te  
chlorine atom w il l  a t t r a c t  electrons w ill depend la rge ly  apon tte  so lvent, 
those o f Mgh dials c tr lc  constants to ml in s to fa c il ita te  any ©nionotropie
3 Q
changes which nlggst ooeuss (tethyl and n butyl eXommla do not poeooso 
very high d ie lectr ic  constants and teneo they oirht rso.et Tory d ifferently  
from water , f te y  are aliD o f a polar character the hyctrosyl group tending 
to be tors no satire*
fite  alcohol obtained fron tho reaction o f t te  aj d te it iy la l ly l  nhloriclo 
with water, showed an anomaly in  that although i t  y iciasd  m  inactive 
hvdrogon plxtlsXie eater, i t  y io lted  a te ’rtro rotatory bensoic ester* Stsia 
a chloride oc^t( -*0*46 (1,0*5) gsvs oc^  discfchylallyX alcohol a ^ b| -  0*11 
(1,0*3) whieh was ooaverted in to  a beasato os tor oc^ *  0.14 (1,0*5) * Odds 
bepsoic octer i s  o f  the aaao sign and pmmmblg of tho sacs oosH.cpj.ration 
as that prepared feom. the ac^  dteB ilylelly l. alcohol f i s i  fM di the chloride 
had been propersd* Besoe elites? ttera  occurs en Ixnroraioa during the 
preparation, of tte  bacsaata tvoa tte  alcohol, an improbable occurrence owing 
to the m teod of p r e d a t io n  o f tte  bo&soete, or tte  co n firm  ttoni o f  t te  
posteaol obtained from tte  chloride la  not t te  stuio m  that of the chloride. 
33j1s i s  tte  core probable e^ lo m tim i insocsioh as i t  tea alsoadbr bom  ctarn 
that J!(+)a^ dirts thyfcs&l^ .alcohol on standing w ill teem s laevorotatoxy end yet 
whom converted la te  tte  m ia  plifclialio cater y ields e. doxim  rotatory ester* 
(Page 90)* 2teo tte  alcohol obtained froes the .chloride i s  akin in  i t s  
properties to  pentemol wisi eh hsss <& splayed ssit&xot&tiosu te  simple 
explom tioa eo to why i t  should yield m  inactive seid phttellc ester Is  
a jlpar&xi t*
*te chlorite therefore roasts with water, and alcohols, to  y ield  the 
cerrospoadimg clj d iaothyla lly l alcohol or ethos?, by a reaction probably 
occurring with optica l inversion, and ttero i s  a strong suspicion fsom tte  
etes&eal evidence that tte so reactions involve an activation o f t te  j  cartes
atom.
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mx*lnz t te  mu mo of tho present work i t  vmo thought th a t a
o f  t h e  p a r e e h o r s  o f  t t e  p r o d u c t s  n i g h t  b o  h e l p f u l  i n  < * l a c i d a t i r i p 5 
t t e i r  p o m i m o  s t r u c t u r e .  D t o t h y l a l l y l  a l c o h o l  r a v e  a  p a r c d w r  t h o  
v a l u e  o f  i M c h  i s  l a o o r  t h a n  t h a t  m q m m d  m r  t h o  m m ; -  l l y  a c c e p t e d  
c o n s t i t u t i o n *  & v&loe- o f  833.2 being rsg p irn u  lou value i s  rosfsadcabhs
i n  t h a t  i t  v a r i e s  b u t  l i t t l e  b e t w e e n  d i f f e r e n t  s a n p l e o  o f  a l c o h o l  a n !  s h o w s  
n o  p r o g i ' r . - a s i v o  c h a n g e  t e t w e n a  l e r ^ e r t r f c a r o s  8 3 °  C  a n !  o 0 ° C  f t e s ^ h y  a i o n t B g  t h a t  
t t e  l o u ?  v a l u e  i s  i n  a l l  p r o b a b i l i t y  n o t  c a u s e d  t h r o u g h  a s s o c i a t i o n  o f  t h a  
n o l o  o i l s  *  C r u t o n i c  a c i d  o n  t h o  o t h e r  I m n d  s h o i s s  a  s o l v e  i n c r e a s e  i n
i t s  p a r e i c h o r  b e i i $ & e j a '  7 £ ® G  a n d  9 4  * 0  a n d  t h i s  c a n  b o  a c c o u n t e d  f o r  b y  a s s o c i s t  i o n  
f t e  v a l u e  f o r  t h e  p a r t s  c h o r  o f  c y  d i s o t h y l a X l y X  a l c o h o l  v a r i e d  b e t w e e n  i 
8 2 6 . 7  e n d  £ 3 3 . 5 .  h a n p X e s  w M ' d i  b o o n  h  r > t  f o r  s e v e r e 1  o o n t b o  a  E d  t i e  i
s i g s i  o f  r o t e t i o a  o f  w h i c h .  h o c !  a l t e r e d  c h o w & d  n o  c h a n g e d  i n  t h a  v a l u e  o f
t t e i r  p a r s i t & o r .  A  o a n m l e  v i i t c h  t e d  a  p a r a c h o r  o f  2 3 0 . 4  t o d a y s  a f t e r  
d i s t i l l a t i o n  t e x t  a  v a l u e  2 3 3 * 1  a t  t h e  e n d  o f  S e *  m o n t h s .
o b t a i n e d  f r o e a  t h o  C r i g m r d  Q Q e g » : L a x t  a n d  t i l l s  a t w i i o d  n o  c h a n g e  o n  k e e p i n g .
I t  w a s  p r o b a b l y  t h e  l e a s t  e t e e X e c l l y  p u r e  e p o c i a e a  a d m i r e d #  I n  m o o t  c a s e s  
t h e  v a l u e  f o r  t h o  m r a o m r  w a s  b o t m m  2 2 8 . 3  a n d  2 3 0 * 0 .
p o r a c t e r s  t h e  v a l u e  o f  w l i t e t e  u s u a l l y  a g r e e d  w i t h  t h e o r e t i c a l  r e q u i r e m e n t s .  
X t e  o s t h y l  e t h e r  h a d  a  v a l u e  8 7 6 . 9  • *  8 7 7 * 2 ,  t h e  t h e o r e t i c a l  v a l i o  b e i n g  
2 9 7 . 8 ,  a n d  l i k e w i s e  t t e  n - b u t y l  e t h e r  h a d  a  v a l u e  o f  3 9 0 * 3  *  3 9 4 * 3 ,  t t e
t h e o r e t i c a l  v a t u a  b e i n g  3 9 * 1 . 2 .  I s o  d i s c r e p a n c i e s  w o r o  o b s e r v e d  s s i t h  t h e
I t e  l o t e c ? t  v a l u e  2 2 6 . 7  o a s  o b t a i n e d  o n  a  B a - n p . l e  w h i c h  b a d  b c - a a
I n  c o n t r a s t  w i t h  t t e  p a r e n t  a l c o h o l  t t e  e s t e r s  a n d  o t t e r s  k i d
4J
teusyl e the r with. a p®mehsxr 400 instead o f 446.1 mid tho dipsstony1 ether 
with 407.4 instead of tte  theoretical 422.2. I t  w ill  he noticed that the  
difference 14.8 un its i s  almost double tte  difference obtained with aj dimethyl 
e l ly l  alcohol (3 units).*
acj£ Dim©ihyl&llyl acetate had mi observed paraefeor 381.2, theory 
roeulrisg 32?:;.0, w hilst tho formate had an observed value 281.6 -  284.9, 
theory requiring 283.0. In th is  la tter  ease tho wide range i s  &m to  the 
d iff ic u lty  experienced in  obtaining tte  fom io ester  free fzoci alcohol, the 
boiling points- o f  the two lieu  ids feeing within 2^0 o f  each other.
fte  benzoic ester had a paraehor 458.3, calculateg 455.5, and the 
cn&itro fesnzoate 426.5,. calculated 491.3. -Theso diverganoias from the 
theoretical values may be aeeoonted for by ©rporimsaatal error, which is  
stated by Dagdes. to  be' ooessioteH y as great as l£*
ajj Itaethyl&llyX chloride likewise gave a value for i t s  pareohor 
which was within 3 ,8  un its o f that respired by theory.
liras tte  only two ooiapounda giving very lot? values for their 
paraohera are ay dii® thylally l alcohol* and di ~ < U m eth y la lly l ether. i t  
memo lilcsly  therefore that these tm  oot^pounds have oora© peculiarity in  
their structure not displayed by t te  otter  derivatives*
In tte  hope that further information might be gained as to  tte  
reason for th is  pecu liarity , pnraehor moasupESiaiits were made on a number 
of sim ilarly const Its  tad substances. 2te f ir s t  o f  those to  be cxarlnsd 
was e l ly l  alcohol. fh is displayed a tsmsml paratftor although i t s  ferorlde 
ted a value o f  196.9, tMch i s  5 .3  units above the theoretical retirem ents*  
htliyl v in y l and n -te ty l vinyl earbinols both gave low values for 
their psrachors, 226.1 and 305.9 feeing obtained when tho theoretical
. irxiies^s are 2te.2- end e ld .2 rospeeiively * Both of these alcohols i t  wii:
XX
he noted are oc substituted a l ly l  alcohols wliilst tte forusr i s  isomeric 
witliajj -dlmethylallyX alcohol.
TWO ay disubstituted a l ly l  a le  ihols, phenyl propenyl carbixtol, and 
methyl styryl carbinol likewise gave low parachors, tte observed values 
being 360.6 and 367.4 end tte  theoretical values being, 372.1 in both cases, 
although the calculated value using J&anford end .PMllips values fo r  tte  
atomic parachors i s  vJO-'3»2 .
Crotonic acid possesses an■ eppmximatoly normal paraehor, chan ring 
with temperature variations, but eiimanyl alcohol has a value 324.4 instead 
of the theoretical value 331*1.
hte resu lts  of these exper to u t s  reveal that only in  tte  ease of the 
a  imd^ substituted alcohols does there occur (my wide divergence between 
the parackor observed and that calculated. Thi s  Is o f  in terest in  the 
lig h t o f  the observations of Beclr llacbeth and Pcimycaiek: (J.G 
on tte  paraehor o f  esters of m lonle sad substituted acids. A low value 
was obtained for the substituted esters which they assume to he dependant 
on tho deviation o f  the carbon valencies ,oa safestitut ion ©t tho central 
carbon atom* I t  therefore appears that In tte case ofccor  ^ substituted 
a l ly l  aUoliols there must bo some-factor which, causes their paraehors to be 
low. IM s factor m is t fee one connected with constitution and tenco i t  
appears that they do not e x is t  in tte  form usually accepted. This difference 
of constitution could he either that of ring formation, or that o f electronic  
disturbance such as occurs in  tte  formation of dipoles. I t  also appears 
flora tte  work on derivatives ofajdimethyl©llyi alcohol, that substitution o f  
the hydrogen of tte hydroayl group by an acyl, aryl or alkyl group resu lts  
in  a epp im d pos cessing a normal structure.
1-3
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:>ing conoid
alooiiol exhibits atnsormolitieo in  i t s  c t a l c s l  m& physical properties that
e ith e r  on aniosotropio ehaigo o r t o  to  a  Waldon Info-rsion*
Although Btiyton & IngoM tarn  s ta m  tho ecmEiicms under which 
X p> «
oocagounfis o f  the typo RCH s  OB#0HKR read ily  d isp lay  ia&teaeriam, th e ir
work t o s  so t giire a  very sa tis fa c to ry  iaE caticm  as to  the ccuraa takes by 
such reactions*, te rn  a ccnM & sratim  of th e ir  v/ork i t  aeons probable th a t 
te iB G  those reactions esy centra o f asymmetry on 0a  w il l  he do strewed when 
the anion X leaves the ro lam ls*
Xsgold k  hilson {X *0 *S* 1935, 2,493) discuss tho problem in  the ligh t 
o f the electronic- thoory# Hitherto, o n ly  trn typos o f tmfcaeseric change tars 
be--.a Epntlamed in  «4iich tho fin a l product was op tica lly  active* Gas i s  shown 
by KeSbaslo m l  M s co-workers in  whldh tho ©syEiastrlc centre i s  stationary 
whilst th e  anion s h if t s , as In aa'dibonzsyl p*pheny 1 g lycol tantomsrising to  
a  besnyl a phsnyl r-e tiy l bonsyl ketone*
wlii 1 s t tbs o ther i s  the only .previous Itavm.- instance o f  Isomeric change 
involviE^ fimcxmnt of a  slnglo centre of  asymmetry, naosSy the tantooorlaa 
o f l ln a iy l  seetat©  to a to rp ln y l  e s te r  (Stephan, 3r»pr*0taa* 1893,58,,XII; 
ho itsche l IferXL0O6, 39,1900).
rooc-rtios has eham  th a t tho reactions which i t  undorgsea might bo to -  to
{0IHPh)o C.0E.
CH*CMe
+ 5
Haro I t  w ill  bo ofeasrvod that the anion does m i follow the m m  path as 
tii© centre o f aoy-ioetiy*
Ia0 >M aM ETllaoa studied a protoiropic systora using. tbs aethyleae 
am  m m im  p m to tm p tQ  system containing. the Hsfmge )o  [e].!I « C< ( c t  
XncbM and Shoppaa J*0*,3. 1089, IIS©). B ielr  fin a l -choice of cCEjjptaada 
wse s,cj III die UT f tlx* -cliiri.ap H I -* X? being effected  Xn alcoholic solution  
by taom& o f sailim  lo t t e d  d®*
C3%n 
P h 7
.1%
HIS = 0^
I I I .
§IIr3X /P h
**0 * H.CH
m 7 x c.,E.cii
n *
Although the x ta iy l methyl ££ thy 3©ne phenyl p*chlor phenyl aao 
im th lm  (I?) obtained frora the reaction had bo perceptible rotatory psmT* 
the recovered plmuyl p*efclosr phenyl E»thyle&© methyl j fe c y l aso rretlilna 
wap o f -high -optical activ ity* fron tMa they seneXtidod that m  racomlG-atloa 
ocajrs prior to tsaite»rl©ia# ta t  that th is  Is- in I t s e l f  a racoMalng effect*  
gutecpiont worh has hosjsver hhows that optical a c tiv ity  nay be 
m in ts!ned ami hence there r&jot exist teB  complicated moehaaisa thereby 
op tica l activ ity  i s  preserved*
la  the ease o f a ^ la s t ly la l ly l  alcohol and i t s  derivatives I t  I s  
d o e  at impossible to to l l  whether anionotropie tratOH&rlaEi has occurred, 
boe&uos of the ayaaatry of the molecule • la  m at o f the experiacmts tee  
products obtained were op tica lly  active sad bone® I f  taatonerisri does occur 
i t  i s  clear that either the optical active centra i s  preserved or a fresh  
optica lly  active centre created, especia lly  as tho o p tica l worh on the 
characteristic diagrams e te* f has indicated the pro ©cnee of at least two
Q
c£ -as^rtjotz*? *
wiaao thr* siea&oX a f& o r m ta n a ts ilo n  J ^ o e ^ s tlp - fa s  bo j^cm fto irtod  
isa s ^ rfe e n i$  ah tb aX is  o a fe r o f t t o  a s lg liia l s ig n  o f  m l & t l m 9. ib «  tfroasti 
ontic& L o o n te s  m o t  be? l e s s  s t a b l a  tbsas f m  t a  t5 »  m y r t^ tv lG .  
a  css&cm atom* £&$ fm m m m  tm  ap&la&l a^stm a ta rro r - %mv:-®t b$ 
m  rsm s t U m t  tm lanatsapy aeenrsw elnabnX iia o lr fo . 
ostnmtotiasi. bst sst fa ®r£ t&tn tsm m t bo expisitwat t?f so- Simla 1
on osplsmsilan &s on lam t^ o ie  troto&*8&aBu I f  tJ** lattes* tms tisp rrnson |i
t m  t t e  o lm tfm  i t  « a M  t i n t  tlio  m lo rilm t i»Me!i. Ixm! €ispl&|?o«! |
c s a i e m t r t i o i i  s h m M  >«*** a  m t o t t a t  c ^ jo a a lfn  i s  & i$a b a t  a e id U o r  i n  j
MxarioeX mslm t im  t in t  o f t2ao f r o s t y  s p a r e d  cloahsX* 3dc& in isaefc 
fo asS  bo e^aasptam t- « I  ill® s l^ o t "1 m t o i M l  a f t o r  a sample had been  kep t 
J&ssr eem m l Stoplagrofi m -opppsiis in  si0*  snf! rusti ch a fer
l i t  r a v; i l t '^ o  t b m  t h a t  o f  t i n  n n i^ ln o l  cXe'iypX*- tlicj o n ly  m m tm & m ,  t&afc ]
em. bo &kXkso4 ts m  tM a  is  t l is t  t ip  m fe s ila  is  o s d lf ts t  t»  a a te e to o  
i i£ f :3 ? ls g  £raei t l B t  a f  tls3 a ^ d S m l f y l n l l f l  sC taobal &n& t l i l d l ,  orn it& laS xc  m  j
c ^ r ® f e l e  carbon stsxi* dicnlsers s  g w rlo ^  ra ts ta ro  pot*^ dioa I
a^€i;Xtii^ls23.j3l alONotioI*,
^ l a  H ofiiflesiX as. iseti too  p m t  a l c a t e l  f to sc a rc *  o s i n t  i n  m  
< x p ili& r& s s  lz£?Mm&3& csm &tljr b f asctomcd csfcuSLtiam* as la  e&o&s* W  t t»  
rptsta r^ aomro is. *a?la»3 assists faHiss ijato tm cto^atio* j
ma tmXr 'bo intoiriiPtaii ts» man that an? t^ m  la dosts&jpi is m tta ^ n  &a3&3&ti| 
«n<l 'V im  ^orss* I
a s r r ia .4  s i t  i n  t l ^ s  li iw s tD S ^ -  a s  s in lia s *  'f e t  i m - ^ t r c s t r i a a l  j|
e>nn»nds btin eanclssim ;!^ .pr^rs-u tlm t atm i^cpnsta fm a  tiie oc airlxm j
crtm to tba ^  eanb&n ti&m to- jsj^ jca rii ®p$$<ssll3f acti?o psacbat* Siis w t  j
is  &?&m oonnlad m it m a s l o c M t  sal  i t s
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alooi30X* Greet d if  11 eulty was in  p2*trparlii^a pho5^1
£ mettiyXaXlyl alcohol in  th&- pure state* since i t  showed i t s e l f  to  bo very 
susceptible to temtocK>rle chang© intaassst&yl j  phenylsllyl alcohol, probably 
because o f  the a substituted pliaryl group* Burton and Xngplft'tild not cu&cocd 
in  obtaining the a estate o f th is  alcohol sM  attributed i f  to  anlonotropic 
tau teoeri sm .toga t  ter f£ th  g p o m tz lo  isasjsrs £r*c*S * X933, 1405}#
She (♦) feyfoftgea pb ibslie  ester  o f  phenyl propenyl carbine! ia  carbon 
dtsilpM&e slowly changes in to  («}'s@bhyl etyry l by dragon phthalate* asms 
(♦1phenyl xapoponyl Ilydrogen pfcthalats [ex] + 2*2° {C*5*0j X, 2} in  carbon 
disulphide geve- a solution o f  M  m t-hyl siyryX hydrogen phtlisXats [ex] ♦ 22«65J*tl
(C, 5*0; 2) in  carbon disuXpktde*
Shis waa fractionally  crysta llised  in to  61 nathy! styry l byarocsesi 
phihalate ia»p* 92 -  §3°G and (vjiiptbyl s ty r y l hydrogen phthsllo ester  &*p*88° 
[a] ' ♦ 45##  in  carbon ai sulphide* t i t s  valie being that of msdxnua
*" 5 i,ll
o p tic a l ac tiv ity *
{*} rhcxsyl propony! carM m l [a ]^ bi * 3*26’' (X, 5*25} in  carbon 
dlosXpliMe mi&n warmed s lth  noetic anhydride and pyridine gave on acetate 
h.p.113 -  120°*  a: *bl «* 0 *2 # # snd chan fresh ly dissolved in  noetic acid  
bad [a] -  X*?0 (a, 6 # f| 1*2)* ilftor 65 hoars the rotation was [oc] -f H *7°,
u J s t t i i  *****  * 5 * l l
a mine a t  which i t  thereafter reml&sd* She soXiitSon, was found to  contain 
rao&yl styry l csirbinyl acot&te* glace f i l l y  active tasthy! styry i earbinyl
i*° o
acetate has a rotatory value [a] -r X63*0‘ in  acetic  oeicl a great lo ss o f
5i«i|
a c tiv ity  ru s t  occur lu rin g  the change*
(~) Hionyl propenyl carbine! (cc* ,^ -  4*25°} in  X# aqueous acetic  acid 
for 40 lours yielded {*•) methyl siyry l carbinol b*p* 136 -  XS7°/17 xsa, m.p*
53 -  5 # 0  and [a]^^ ♦ 1*04° (X, 0*5)* Sie phenyl propenyl carb ine! had
t&crefora eliancpd to. Hethyl etyryl carbine!* • I t  rm& bo clefin iiely  accepted 
therefore that migration can occur without optical a c tiv ity  being destroyed* 
to ss  tteso  re sa lts  i t  ray a lso  be argued by analogy that the esters o f  
ccjj disssthylalXyX alcohol wiM in  a l l  probability display m ia inotropic 
teuitaaavl&Ei to  giro an o p tica lly  active product, bat that th is  taotoeerisri w ill 
occur simply* In  the’ section dealing with the reactions o f  the esters i t  has 
been siecw ted  that since the recovered leeterial i s  always xartifd ly  raceeised, 
tautoracrtaes oceans on these lines*
I t  m s t  a lso  to m cognised th a t a  toatouoslm  iasy occur in  the 
alcohol iadeptsadeiitly of the meehanim producing rautaroiation* I f  th is  bo do, 
than m m  mohm&m. rao-et ha advanced e rv la in its  t o  the o p tica l a c t iv i ty  Is  
maintained#
luj&surment of the p&raehors -las shown that the i&cdhol passsasas an 
BhmmaX ©tractarc a lt to g h  the parse hor of a lly !  alcohol lnd*eateo a perfectly  
nomal structure* Several other alcohols, nearly -. ethyl vinyl earbim l and 
n batyl v inyl carbinol, oc jtejyl_j. ess thyXaXLyl alcohol, oc faathy1_^ _ phenyl aleohol 
also  have low peme&ors hot they behave op tica lly  i n  a M tfo & m t tm m e r  to ®  
ay ditno thyla H yl alcohol* Shus a  e t iy l  vinyl end it-batyl v inyl csrMaolo 
dieplcy normal ©inpXe dispersion. Abnormal optical botarlaor thoref .)lt) QtjiA.iQ 
to bo eonoDCtDd with sorap thing osro than a  substitution , although th is  resu lts  
In low value© for tlio paraohar*
life doable boM In a^dimothylallyl alcohol is  also d iff ic u lt  to saturate 
by oeun© o f iodine f r « i  l i j s  solution , a low value being obtained although i t  
readily absorb© brorais i^ tom  a bromte-brojsi&o solution* l li ls  reca lls  a 
sim ilar ©nagaaly in the ease. o f aery l i e  esters and thplr derivatives which only 
tafee up iodine slowly fmn iVija, liib l or flam3 solutitm s bat absorb feronine 
read i l y .
*3
Si3 low paracJior and iodine mnber indicate that sorb abnorroal structure 
involving the donl&o band exists* One p o ssib ility  explaining th is  mould be 
the supposition that a ring- eon bo formed through the oxygen o f tho hydroxyl 
gisfup, the hydrogen [lO of which nigra too to another part o f  $i» molecule.
C^.GH * CE.CH.CTlj ^  CI% ^CH [H]^
o M  H /  \  ^  H
0
x  H
ikieii .migration l a  possible aa has be a  shown in  m m  ease© by Ingold 
and M s co-worlcora.
Eba fcrm tion  o f a r ii^  would only be possible in  the case of the 
alcohol as other derivatives such as Jas acetate or methyl other do not poos©as 
© migratory hydrogen atom* and these possess peznehom ?<hidh aro normal.
Msg formation coaid however occur i s  two wsya* I t  has ham  ehcan 
that the methyl group tends to rep el electrons {Inductive e ffec t)  and hsnee 
in dimsliiylsXXyl alcohol there, i s  a tendency for thep carbon ©ton to- bacon© 
electro  negative end the  ^ carbon atoes electro  positive since the bottling 
electrons in the doutslo bond w ill lllsewiso be repelled froo. the ^carbon ate*
<S+ i>-
ci^ oh ~ cii..as(cii)-aJ4 *=* a y n  cii.aitaH)©^
tSho ^  carbon a te i  w ill attract salons a.?xl thejb carbon atoa w ill  attract 
protons end consocpeBtly there m y  be a tendency for ring t  m m tta n  as ¥XI 
but slsco  tbs  ^ carbon aton w ill be a potential asymmetric 'Centre both a 
dextro and a laovo configuration w ill be fossae d. ‘B us the  ring f:2m  would 
e x is t  in  c is  m il trass forms and only the la tter  w ill, bo optica lly  active#
CIt \ 0^ C1t3 '^ c / ®% ^ S x e / H
/  M M  \  /  M M  \
H H H
I S .  v r n
eio  {inactive) trani“ “^ actlve)
50
Sueli torn® xik&n converted in to  the Iiydr gen ph.tmO.ie eater mute 
{live mi Inactive produet In the e aa« o f the e is  forri and an active product 
fron the trans forsi* Consequently i f  sudx a molecule fossua a ir ily  i s
d im tliy la lly l alcohol on teeping,. reconversion into the hydrogen phtbalie 
aster B il l  rem it in  & f a i l  in  vot&tozy power fxota that o f the original acid 
r&thalate • S i is  agcuoa with observation.
explaining the ssiterotation ohmrved* I t  m s e l  a© observed that phenyl j,
isocyanate vibes. allowed to reset in le s s  than molecular quantities with pontonol#^
th is  likewise eon be explained by assuming the fonnatlon of a ring  system, for 
th is  w M  not moot, w ith pfasqyl isocyanate so read ily  as would the open chain 
m locale containing a f re e  hydroxyl groups
a molecule such as that pictured above m old, on ee-rmt of tk© presence Ij
of two a sy; as© tr ie  carbon atoms, display complex rotatory dispersion, and sines 
i t  i s  in  ecp ilibriua $ith tho ©-pen chain variety , the e ffe c t  o f teipcrature 
change would be complex as has bean observed* Th© perochor for such a ring 
form would be lower than for the open chain taodlfication, and should have a 
value of 2SG.0* The values of the p&rachcirs observed mso actually between 
tills  value end that for the open chain eonpound (233*2}
On th is  sane hyp ^ thesis ■_■; ethyl vinyl cerbiaol ondan-butyl vinyl 
carbim l would likewise be capable of foming rings*
A ring structure o f  th is  nature could a lso  resu lt in  an optical
rotatory poser g •ater than t in t  of tbs alcohol from which i t  was formed thus
le f t  m  unreeetod alcohol lar to that which had displayed mutarotetion
;ari(oa}
'Cite •CS.iry
GK(OH)
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In those I t  w ill  he not i e d  th a t there ia  no soeorcl asiysaetric carbon 
afcoa a d  eonoeuuently the ro ta to ry  dispersion K ill bo simple, aM  the pamelior 
w ill  bo low* I t  might ta re  baon expected th a t  tho change f isom opon chain 
to  r in g  struc tu re  slight have been accmpo&lad by a change in  ro ta to ry  power, 
v&ar®as I&nyon end Snellgnm* (Xoe.eii*} record no such changes#
Thor® a re  severa l obvious d if f ic u l t ie s  a ris in g  with t o  postu lation  
o f ring  Hbrsiatiagu I t  i s  conceivable th a t e l ly l  alcohol should also form a 
ring. (XT?) but i t s  psrachor i s  normal*
W? T
>  W»i 1*0
CSt, = CH.0II,(3I) *-* CStC “OcSio
^ s r  “
iiils  may bo due to  the fa c t  th a t  t o r e  are no groups a ttached to the j
a l iy l  molecule to cm*0 0  e lec tro n ic  disturbances in th© molecule re su ltin g  in  !
i
a dXooXo be ins fm isd  across the double bond. to rs  seriooa i s  t o  c r i t ic ! s o  !
!I
th a t sinco e ls  and tr a s s  m odifications occur and since? the ring I s  iineyirietri eaj
i
i
in  the cose of a  su b stitu ted  a l ly !  alcohols , eo§m>rsion of them  into- t o i r  |
i
e s te rs  and sub-serpent hydrolysis should yieM  m  alcohol not pos,:esslng f u l l  |
o p tic a l a c tiv i ty  and which is  a mixture o f a  and ^  su b s titu ted  s l l y l  alcohols* \
Kon^on and Csellgrmf© (loc«cit*) recovered o p tic a lly  pure alcohol from the 
formate and ji~butyrate o f jd-nybatyl v iny l carblssol. BaadringlioQ (3ulX#3oc« 
Chim• II)lg*193S, j l l ,  160) a lso  sbosod th a t a  JrBthyXaXiyl alcohol gave only 
a  eblliy lo l ly  1 aeotat© when boiled  with a c e tic  enl.sydrtde• Also einxamyl 
alcohol {^ itony la llyX  alcohol) although possessing a %m paracfeor |p* 1 2 3 ) 
y ie ld s  only cinnoqyl ace ta te  t o n  boiled w ith a c e tic  mbydrido (an*ton and 
Xngold J •0*3*1903, 936).
5 2
Likewise those alcohols on reduction yield  the corresponding 
Optically pure saturated alcohols and not mixtures of the a-^  substituted 
alcohols. Optically pure n-butylailyl alcohol reduced to give optically  
pure ethyl n-butyl earbinol (Johnson & ironyrn J*C.S* 1932,722}. Similarly, 
ajj dlmothjflallyl alcohol reduced gave op tica lly  pure methyl n-propyl carblnol 
tine so c r it ic ism  o f such a ring structure cannot bo answered unless 
m  assume that the taotornariasi i s  extremely one sided and reactions of the 
ring compound 0^ 002? preferentially in  one direction as -
ciio -  Qiucm m n ~ cm iuo -  ch * cm
i -  p- i ^  p
®  o — a u  oa
I t  seems that the paracher measurements although indicating the 
presence o f a different atructure from that of the open chain type, may bo 
misinterpreted as to the type of structure actually existing*
An alternate hypothesis somewhat aids to tho above suggestion is  
that tho changes in  optical rotatory power a ay be clue to tho production in a
varying degree, of a dipole within the molecule * Tiie terminal methyl group
w ill have an induetiva e ffe c t  oa the deeblo bond causing electron  
displacement resu lting in  they carbon atom becoming re la tive ly  electro  
positive and the/5 carbon atom rela tive ly  electro negative in  comparison with 
the rest of the molecule*
Gf^ CSZ a GH#CH{9!i)CE* ^  01Ir, CH-CluCH(fIZ)(SL
Q  i j  k1.1 O
lli is  bond w ill  toad to become a send polar double bond (X&wry,J ,0,8,1923,
123# 822) and so the  ^carbon atom may display a potential or actual activ ity  
according to  the degree o f activation* should some factor e x is t  causing the 
potential op tica lly  active contra to take one fbra preferentially, then the
i
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laatarotatlon of the alcohol is  accounted fo r* iM llip s  (J*C*S. 1985* 155,2552) 
attributes the optical ac tiv ity  of the p*tolusfie sulphlnic estors to the 
presence of a polar bond and also suggests on the idea of Iowry and Wal&er 
(Hature 1924, 113, 565) and Lowry an! Cutter (J*C#5. 1925,125, ©04) that 
the complex dispersion of the esters o f the primary aliphatic alcohols is  
duo to  the mm> cause, tho *positive* atom attached to  thssee other groups 
being asymmetric
d b
♦ ~  I
B -  0 ~ C *  DHL H -  0 ~ 0 ~ CH B *  0 -  G *> CIL
\ °  I S + s
0 0 J.
gho low paraeho? however cannot be accounted fo r by the presence of a 
certain quantity of th is isocierido which would have a value o f 215*4 since 
ajj d to ihyla lX yl chloride, which on account of the greater strength of 
hydrochloric acid, would tauiomotise more readily and in  which such isoEjcrides 
should occur, doss not possess an abnormal parachor*
fhe-re is  a possib ility however that owing to the electronic character 
of tho hydroxyl group and of X 1b  ^carbon atom, a dative bond may arise 
between them after the polar bond has formed and th is may produce a lower 
pare Cher* A d iffic u lty  here arises fo r which m  explanation can be found 
and that is  that the paradior does not change progressively with change 
la  rotation of tho alcohol*
I f  isomers of th is . type are foamed I t  is  probable that with a lly l 
alcohol owing to Its  simple nature very l i t t le  of the isomer would arise 
but In the case of :, ethyl v iny l carblnol end n butyl vinyl carhinol . the 
effect i f  any'would in  a ll probability produce a negative terminal carbon
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atom which wmM not bo potentially  optica lly  active.
&- s+
ch » &i CH* OH
CIIOHCHOH
and coqplex rotatory power would not be displayed to any great extent#
A further d ifficu lty  arising with th is fom sla  la  that although 
i t  appears that redaction of the alcohol should yield  compounds o f fu l l  
optica l a c t iv ity , the hydrogen phthalic ester i s  s lig h tly  raeomised whoa 
prepared from an old sample of alcohol* Shis however could be explained 
on the assumption that tha phthalyl ions can attach themselves to they  carbon 
atom as w ell as to the hydroxyl group*
and that the configuration of the phthallo ester  so formed i s  opposite to 
that o f the original asym ctrle centre in the bo locals#
at the carbon ©ton, can arise with a bias in favour o f  one configuration* 
Ingold end Wilson (loc*clt) have discussed th is  and suggest that the 
asym stry night bo propagated by the action of a dissymmetric influence on
&+- 6-
GIi,*0H ~ CH » CB.CIL *-> j 3
0
/ \ c  * 0
‘This introduces the Question as to  whether the Induced asymmetry
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ia tra  molecular rotations# They regard the reaction as being one wherein 
the two duplets fhxralng the double bond spend more time in  on© posit ion than 
in  another, cine to  the <1 osmose tr ie  influence o f groups B and B
i
They regard the duplet as being in  position <3 for a greater period thani
I
in  0 and hence tbare would ho producoa at 0 more of ©no particular i *
configuration than the other* The i i m  cycle of th is  change Is  in  gs&ar&X 
m  BtrnXX that the detection of my a ctiv ity  i s  impossible except where some 
locking liBdianism m ah  as ring structure holds the duplet preferentially  in  
one position , (Ingold and Wilson, 7«C«S* 192*, 93} thus explaining their  
experiments with the aso msthiacs, and the lin a ly l acotate-torpinyl ester  
change. I t  has been mentioned in th is present work however, that optica lly  
active phenyl propenyl acetate and the fro© alcohol tautomerlsed to  produce 
op tica lly  active methyl styry l acetate and alcohol respectively*
This observation i s  a t f i r s t  somewhat d if f ic u lt  to reconcile with tho 
observations of XngoM and Wilson# There i s  however the tendency to  fom  
a dipolo across the carbon and oxygon o f  en eater and i t  might wall be that 
th is  i s  the reason for optical activ ity  being retained, a mutual attraction  
existing between t l&  negative oxygen o f tho C -  0 radical and the re la tive ly  
electro positive |  carbon atom giving rise  to a dative bond, and thus free  
rotation being prevented { towry, J#C#3. 1929, 1771) a situation analogous 
to tho ring isoehaniam being attained#
cw- ck* &P\ di**6o
CH
3
Th® mrm  argument 0m  apply to  the estops o f aj dim sthylallyl alcohol,.and  
shmM tfco in&msed eoHfi^sraiion o f  the |  mxbm. a tm  be opposite to that 
o f  the a  carbon -atom,. a gradual decrease in. rotator# power should resu lt• 
iMo i s  obaer'sreil whoaajdmothy la l ly l  beB&oat© or acid pht&alato la  warned 
with organic aei&a or alcohol#, the vooovex&A eater botng p artia lly  
3tteoaiSd&* Burton has -atom £1*0*3* 1934, 3268) that during tsu tm erlc  
change any eoopettag anion actually attaches i t s e l f  to the gcarbon a tm
at the expense o f  the i&gratissg salon aa i does so t attached by a
reaction -©ceu.rring a fter  tho anionotropie tmtwmx%-m» Infold & Wilson 
( lo c .c it )  also- state  that racsmtsattcm occurs during the actual migration 
and not prior to  th is  change*
m s  iM ieatea that unless ths jj carbon atom assumes a bias in  
cobjPiguratioa, any competing salon M il  produce a r&oamie compound w hilst 
i f  there i s  a bias in oonfieom tioa, m  op tica lly  m tl ir e  compound m y resu lt, 
i f  necessary accorapasied 'by a Walden Imrorolaiu
lis ts  assuming that the conflguxatlaa i induced in  t h e |  carbon atom  
is- opposite to  that o f  ih® a  carbon atom, ’ the reaction o f theajdtm sttylsllyl 
a d d  plitbalate or besnoate with alcohols, in  a l l  probability Occurs f ir s t  
as on aniono tropic tauiomsrlc change in  tshlch the alcohol attaches i t s e l f
at tho ^carbon atom before the a d d  group can do m
OIL -  CS * OE*0B*€I%O 1 ^ ci^ -  on— di*cn*ci^
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1
OBL-& - m  * eauca,
I
cn.o * O s o o a3 .
3£be reactions of these esters with aeMa aM acid anhydrides which la tter  
baing thaaselsres anionic easy approach tho- jaoXseuXa frtta the o t lsr  aide, 
say thns resu lt la  m  layers!oa o f the j mwh-m atom. a ltl»u # i such racesiaatfcm  
would probably ©cear a t tho sa® tferu
CH^ G * 0 
0 •*
+ oOL«ca ==^-oE.oE.(^i5 * a
6\  I I
0 —> 0
|
"v0 ---- 0  R
4-
0%.OH -  CH * <11*011^
Sinoe th is  fiisehaaisssjal&n to ring , fom &t2xm tm &  econrwith the esters the 
probability mast not b© ofarXooted that the alcohol might undergo a soniswhat 
sim ilar change resulting in  the fr o to t io a  o f a dative bond between the 
O3TO032. atom and the jjearbc® atom thorehy producing a modif ieaiicm tM ch  wcmM 
not react so- readily with phenyl latxsyana&e* Ifere is  bo&ever insaffic iont 
evidence to substantiate th is .  I t  la  evident that the hytoasyl ion to®  not 
loeve 13b psmtonyl ion and re~Btt.ae& its e lf a t the jj carbon atom, fo r as 
IngoM and Mlmtk to o  shown {loe .e it}  m<ti tastosasris& occurs srlth
the rata o f  tthld tautoraeriaii. is identical with the rate of 
ionisation* tn acid media, where ionisation is Xibsly to ©ccor, racmxsat&m 
is likewise observed, since with metlyX alcohol in  J& presence p t ailphuric 
acid, penteB.oX fossa the methyl etto with toorslsm, a reaction which wcttM 
occur at tho  ^carbon atom according to  the foregoing hypothesis.
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She reac tio n s  of pasrteayX chloride are  also d i f f ic u l t  &> explain*
Owing, to  tfas strong XBtionoid p roperties o f tho chlorine atom, tautemorisn 
mlIX ho moa?e read ily  induced* Also since i t  00 read ily  ion ises i t  should 
recce!so oa toataensrlGm, ana hones i t  i s  su rp rising  th a t tho reaction  with 
motor arid alcohols ®2iouId give o p tic a lly  ac tive  products, sithough i t  i s  
possible  th a t they say have "boon produced by a normal iml&m Inversion a t tho 
a  carbon atom# M s  however mould in  a l l  p robab ility  have resu lted  in  a 
product o f higher o p tic a l a c t iv i ty  than m® obtained, end moreover i t  i s  
c lea r th a t tho chloride re a c ts  a t  the  ^ carbon a tm  quite readily*
Should Iwmmev the- en tering  anion becd&e attached to  the jj carbon 
atom before the chlorine anion has l e f t  the radioesXe than there i s  the 
p o s s ib il i ty  o f a p a r tia lly  active  product occurring of opposite configuration 
to  tha t of the chloride* Sho methyl e ther fom ed with methyl alcohol mould 
be o p tic a lly  s tab le  Whilst the alcohol formed with w ater mould be loss stable* 
f id s  alcohol would be sim ilar to  pantenol which has 'displayed m ta ro ta tio n  
in  th a t  I t  i s  .polar m  Is  tbs chloride
C!L*CH sUfiCH.CII —» CBU*CH -  €H — 011*^Z  t  3  b | 3
s 0^ , '  ' \  on
H / H
I t  i s  s ig n if ic an t th a t the ro ta tio n  o f the alcohol obtained from the 
chloride i s  almost constant between wide temperature l im its  as to Xl&n&se 
i t s  ro ta to ry  d ispersion  appros*!#?} whereas be toe,- n the ease
temporata are l im its  normala^dlsothylalXyl alcohol changes g rea tly  i s  both 
ro ta tio n  and di spersion*
/,lso altlioagh tho ro ta to ry  power® of the chloride a vary widely, tha t 
of tbs rarrespending alcohols i s  almost constan t, there  being no p roportiona lity
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bst#;r?n tin  two* Consequently I t  my bo ©rguad thgt tha roplocxxuxit of ti$  
d h las ta i atom la  ftoocqpcatfai by almost c o l l a t e  rsconiaotieja* oaf th a t the 
o p tic a l a c t iv i ty  la  d ie  f<ati*o3y to  in&ioeft MOoymstry l a  tho double? bond
CHr,
crusi^^G n -  tax
m
O.t’1’<Q
fill a onftrertwd In to  a isydrogpa plsthalia este?  retuima tp  i t s  nam al 
fora* I t  l a  d i f f ic u l t  oa th i s  hypothesis to  roeopstto tbo fej?t th a t th is  
a lcohol wittj e£kwi3e e d u c e s  an o p tica lly  aa tlv o ^^aao ato  ualsoo I t
ob ta in s I t s  a c t iv i ty  by a rota&tioti of tba d ls ^ m > try  of tho te d *  Shore i s  
however a dmlHtu&o i s  tM o hypothesis and th a t cu cm tod on p*_ to o ^ la ln  
tho m taro ta tiO E  o f tho a lcoho l, oisoopt i s  tho lottos* ooso t3o© o rig in a l centre 
o f s a ^ B t r y  a lso  eoatrltatca to  tho  o p tica l ro tation, and Iwtioe vMm tm w tteA  
to  tho s o i l  s&thaHe ea to r  o p tic a l  a c t iv i ty  i s  preserved*
AH&o&gk the olet&dX studied i s  th is  tfcoala on account o f i t s  
sp ittsirlaal stroctsara fc@& provided $roat d if f ic u l t ie s  i n  obtaining conclusive 
evidence as to  thu path taken by cony of i t s  reactions*  tho fd lisw it^  
<m e.1nstes m y  bo drawn faon the r e m i t s  0btaS,itt63 
1* oc^  D lm ethylallyl rdL ■> »1 sss! i t s  de riva tives contain u p  than one 
cen tre  o f  a sy m ctry , th e  normal chain formula. being wstonahla*
£* ajj BimthyXalXyl a leab c l coast ota o f a d a ta r a  o f too tm taap rtd ca  
am  o f wMels i s  taoro r .'a c tiv e  dieniosXXy tlms the  other* which l a t t e r  m y  
Iicvo a r!ng~2i&s conatltu tlcgu
5* |B a t of tho reac tio n s  of the a to i io l  ami i t s  derivatives can bo
csplntBod i f  i t  i s  eaasm l th a t e n io m to p le  ta itcsm riaa  ocouxe*
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4* Such tsutoEjerlam must occur by a mechanism producing an induced
centre of asyrmotry at the ^ carbon atom#
5 . The Induced configuration of th is  |  carbon aton i s  ©prosite to
that of the asymmetric carbon atom*
6* fhia aspKiistry of the ^ carbon atom is  induced by di&syrjraatxy o f
the double bond*
V# Si© substitution o f  groups lik e ly  to cause an electronic d r ift
(Inductive e ffe c t)  in  thee and ^ positions in  a lly !  alcohol causes a lowering 
in  the value of t fm garaehor*
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(
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of a t . g t o l *
Owtooaldohydd In  ethereal solution (127 £> ~ 0 .9  uol) 
t?as slowly added to a Gricpisrd Peasant prepared frora methyl bromide 
(103 g*) and t ,^ 3 G lraa {43 5 *} and tho reoulting camples decomposed 
by tho addition o f  lee  sad tip  minima. amount a t acetic  acid* fbe 
oldioresl so latian  voa successively washed with ood&si bisulphite 
solution., d ilute sodium carbonate eolation, aad Tj&tor, end dried 
with oodtei sulphate* After removal of the other through a 
fractionating column, the residual alcohol was collected , b*p*119-122°C 
a y ie ld  o f  63# being obtained* [p] at .M°-39:1C 229.8: Cole*238.4«
Shis yieM  uae only obtained whm tho omtomlde by do was 
purified before uca* the purifying ^ ocass consisting in  a d i s t i l l -  • 
ation o f  i t s  biimsy nisrtusrc with water, t r m  a cfcoaa both followed by 
a d lo t i l ia  ti-on o f the so paratod ©d dried eldhfcydo, f ir s t  under 
reduced pressure, end s'abso^io ntly at ordinary praam m tiam  i t  no a 
collected I>*p* 102 #5 -  104°G*
A mixture of phthalie anhydride (503 g .) pyridine (297 £*) 
and the alcohol pro posted as described above { 53d £♦) was heated on 
the steam bath ibr an hoar with occasional dashing u n til tho product 
had became homogeneous* fho cooled product m s decomposed with
ice-cold  water containing su ffic ien t hydrochloric acid to  neutralise
the pyridine* Tlio hydrogen phtholle e ster  rapidly changed from, a
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tliiek  o i l  to a  gpanolar so lid , was f i l te r e d ,  raadi&d gM  dried*
Tie Id 8S-£* i f t o r  e r^ s ta l l i s s t io s  from eartaa  &Lsul$£&4b i t  l-iatl 
Di.o. 90 -  90*5a0 ,
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Sm elso (530 r>) m s -dis^olm ! In  a ro t solution o f the 
hycI m g m  pMXiaXio e s te r (350 i> ) la  aoo uOao f 1500 co ) which t/ao t-I '-.Oil 
inland w ith  c^iloroforn (300 ec) » A fte r  cooling & &  standing 0vomi£*b.t 
tM  X.B 4 4  s a lt (450 &*) ronrorad h j  f iltra tio n . s a l ro e ry s ta llis e il 
lid e e  free  a *£M m m  o f acetone m l efclorofbHa* In  acetone alom  the 
hmaino s a lt o f the 41 l^rdrocoa pfcthello es ter tends to  soaaroto* te t
th© a&Ufciosi o f  c A lc ro fo m  c f f a c t iT © ^  su p p re s se s  tMss* Levena and 
Haller (J.BiOl.Chem. 1939, 81, 705),
A portion o f tho t  Seed m te ria d  mimed w ith  eeotm e* via a
decomposed w ith  t^drocM orio acid sad the lib e ra te d  acid  es ter extracted  
w ith  eMomfoxm^ drlsd  w ith  caXcltsa cM oiddo, and the solvent removed*
him resic tss i dlosfcl^X&tlyl Egrdteegaa p is t il la te  Had fe] Siiil ♦ g-s*.0
in. eMorofo-m ( JU 2 i S )* d fta r  a fa rth e r rocrystaiXieafcion o f 
tine tsfUGifi© salt tha l^drageti y>Si£li&lio ©star obtained had Ms^il + 30'1'
C x ,  ^5 S } #  v a l n s  w a s  x r a c t o o © !  a f t e r  f a r f t h o r  c r y s t a l l i s a t i o n .
Ala op tica lly  pttro braefce sa lt  (BOO g #) nu$* 130 -  100*5 , 
M s U i -XS»2 (1,2 e,, 5.6) in  alcoholic^iTaticei yielded optica lly  
pare 4  (+N ^  dlaethylaXiyX Ip^xogeei .phtlxcl&te m*p. 02 «  S 4°Q »M 58ia 
* 24*0° |  W 5„t) *  30*4°? W w g  *82*4° (1,2 e,5) in  elilorofom
solution* M  ♦  m*7Bs (1,2  c.,10) in  etlsor soX-ctian.
©•£• Levene and H a lle r  ( lO.O» £ |J lJ  ^  s~ brad no s a lt
5S<j3M  -d3.?°(X »2 £,,5*6} in  c le^ io liG  eolations ^Oregon pLShalic
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©stas* [*] * 30+3 (I#  I  si* 03} t» c&larftei solution.
Xn l a t s r  Teso&z&iaHS to© shorn tjrecoduro was 7tto&i£io&,
erpa tala  i sat Boise cnrriod on£ T;-y disaolTlag tlio braciso salt
la  M t elxloirofosa anl a iii it ls e  witli eeofcono.
Tho m tiw r li$$m*s m m  ^mmntmtod vmtll rJbccst ML? tlx© 
total qmm%itg* o^XBj|A ss&fc Bad e^taliisod. ?::•©• laotl-sr liquor, 
dmsa^ osod wltb gUufre l^ teeltlorie noil ©s^ ras-ted witli c£lovo?essi 
yielded i,^ - sS. ot| diretligrlaXlyl I^ T&rogsn pMMlsto* C06!5^ 4, — 13«0°
CL&; &* 5) i s  oliiorofom.
Sbls was ©rystalllsad fren motSiylam eKtafSLdo wfeos <£L C3tar 
sep&ratsd first* After raaoval of tlB roil'presm eMorids, tit) noro 
solotle estor In aoetoos so ls tte . was oo&TOrtodl to th& asinine sa lt, 
wMcli after ai^t crystallisations f r m  aaetone was docoinosel to 
gfore X. M m tl^ slly X  t^rogsm plittoXst© M v tr ** 27*3°
(3^ 2$ £U. 5) is cfeXo-rofom s-Qlntiss* Ms win© ms ntcbanced By 
fartboi* ei^ stallisatioa* rooryotaXIi^ ttcm ©f tit) r-oro
©olr&X© fractions o f Israelis <*-^  dlcetbylaXXyi pbtlrdaia frors acetone 
was fotsnd to y ield  a fter  fssr  0 *7 3 ta l l is a t  loss 1.B L.A sa lt  M r -3*2 
Cl,* 2  ; .q# 5} %n ethyl eloeliel solution* fids os doomoaosltlos 0 sre 
x  Wrf.J' Oii^tliylalXyi lp.fdr©omi pitoj&at© [oc] v -  24.1, ~23.€*
doc] -'30*7 (1 , 2  ; JL* 5) ia olilsrofom solafclaa*
A Eslxtairs of ©gxiaX aoo mts of d- and 1- jj t^rogaa p&tbclio 
ootor softeosd at 82 ~ 84° £?m ooitoa at S3  ~ ©0° 0 .
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i iT M n m m  m  j^U ) imsKr-ar H a m id s  by id a is  eg ttojjcsb
rm m m «
l 4 * U j  l^ d to o s o  T M la la te  i l l # ?  g . )  M * ,t, #-14*0°
in glacial aoetio aeld (10*0 g*} m s tlilit&M wlfeli mfcor nati! tiB  
coXt&ioa im&ssm tsfM d/m d Sssated m  a steam 'bath to 0>v@ a class’ 
gelation® P a rtly  i i l M i m  oitR mto& mo mde* folX.0SQd Xjr 
m tfl *20 fn rtlw  tsrfelclit^ a ? m ^ *  SoclSnn cartjcmto iS4 &*} ms 
&&3b&* mAWm mi^wm d istilled  in a mzvmfe of steam* tdo d istilla te  
ylslddtil* d  aleoBol f Soo*5 t>#p* iso  #* XSX* rfy ,^±0*
Cu 0*25) In t&a Imogpf'joona etate and in ggho? aid clitorofom aolatl^is-
Sodlma a ee ta te  (5#%*) m s  added to ocy atmofcl^ iaXXTKL Ir/dro^on 
W ^ti ^ 0 ) (11*0 i>) In os Gascons so ls tic e
of m&imn C3tfboa&&o efjOtols (dx? g«J aM tlia solution haatod In a
etuxsafc of stossa* PSa d istilla te - ^ lo ld ei 0,1 -  <*y airrotl^Xall^l
aleoM .* M  „ 233*01 OaLe* 230*2
u J  XO -  3 o °
k  mtatrsr© o f  fasod potasotei oeetste i-SOg**) and d. **<*j d lio t ly l  
s l l ^ l  X^droee&x p M la la te  (4?*0g*) in  as^r m t l^ l  alndbeX* m s boated 
iexW- r e f i t s  to*  ?0 tas*s#- cool ad nitetrar© m s  poared in to  m to r*
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extracted n&th. '$20  act tmslisd tfifcli cHlato sedta* e s r to a to
sedation and dried tvitli potaaglno. carbonate*
A£fc«p araocsstsl of tiB otisr* the roai&c© i^c&dad 4  {+)
ciiniefel^riaXl^X s te d ta l  (7*3 gl t>*p% U S •» 121°, + 0*27° 5
4* 0*dC? (X* 0.25} in  tiB  Isonio0$;:ia®s5 state * M v^4 -0*90°'j M^gsg
— 13*3° CJU 2; &9 2*555 ) in  zMmma 1 soXxftiau
2Ms aleoMX ms reaostrarfced into its acid x&thallo ©stop 
^ilc& liM [<J . * 2?»d° tL*£; su B) in  c ld ® ^ o m  solution .btjbf 7
Si© msfhijm£@ estrnats jlsM sd  t^obsseod &-{+)*£
ligdroesn nbtlmlnto {11*%*}.
.4  C+-1 ocj dX'^l^’is-XX^X tSMmla&Q 1234 g.) in
S3- sodtaa l^droslde solution (430 go.)  m a feoatod in a cnwsnt o f  
staosi* 2!b  d is t i l la te  tesriteooted Tiitb s&ler and dried wlfcli 
sdli'iB sid rfete  1 $2ol<3ad & —(+} ocj dimot^rlall^r sleanol (3%*)
<d o
b.p* 119 *» lB&Qf <*y<4tl *1 *1 4  & *1  I in  tiB  teogooaEHS state; 
f«t]? *-5*8 iX»2 : &»5) in etlereal miatim* [?] 22C*3«
(f^n JLo-a.S'*
OaXc •
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ii'77fa7xcm cr {+}. 0Ly bloobbb bp M  r : g m  j i ~  H33ftL
ii&ifc;
,4 oi  ^ &X00P&I f im  4  {+) cn^  dl^otd^Xrai^rl
2t/3xQ$aa pMJmXat0 :> T®da0 ®& w itli i s  atfe-croat solaticm, 1rr tlio
Bstfc-od o f  Sktfca m& (Be-r* ItX©* ^  53951 f o ld e d  (+} mttb&X n
prqpyX easMsttl*. 1u|>* XX8 -  XX# #  + B*?# (JL* 0*25}•
ifma t its  vm  Qb%£&m& a ^ anyl t^/drocmi. pkfc&alsfea gup.S^C 
rmd [oc]w + 55*#  tL*£;&ts *3l) I s  eblos’faaa  s a lu t to ?  H e lw d  and 
Eoqyaa («J.C.S. 1913, 93.631 -siTO sa.tu 34°0 cad [otj + 33.9® (i»2;&A 0} 
I s  atiiaroftOT £titabla&»
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of m-: lomno taxit; ogocy A ic-im *
jlba.it 0*1 g* o f tho earblxiaX in  10 cos* of clr^ r earbau 
fcatreehlorMo wore n te d  m te CO ee* V/i/a m o t io n , aLlouad to  stead 
•§• d ila ted  t& tii 50 oca* gator, aM  tiB  iodLna titra te d  ?dth IT/30 
sodium thiosulphsto ooliitlm i using starch paste as indicator* Groat 
di£f£cti&ty t?aa exparlanood in  obtaining a true ob! point aa the bloo 
colour o f tho m lu iio n  lap t ro-^poeefiSE a foil seconds a fte r titra tio n  
to a eoXmsrlsss solution. *ft» samples o t  alcohol nsro uosd* oa© 
which had fcoea prepaid  oo.v:- months (See page 36 ) £&& the other froshly  
d is tille d *
f i t r o  IT/10 (0.3920) 
te B S ilE H l* sodium thloonlrlioto. i/idtnc ifzlz is*
ielonlj* 4b *05 I:il# **
0*0906 g 23*50 nl* 274
(oM aattela)
O.lDOfg ' 24*50 i l l*  243.
firm ssopla)
Uoighfc of iodine absorbed 100 p a rts  of material {Gale}* 295
'lha  Qspori.tDat moo reported  no lag a m t i t l m x  o f potaofiion 
bromda and po tassioa  brace.to* i s  bofote 0*1 g* o f t ie  Ganplo t/as 
treated with 25 nl* n/5 potassium bromic soXatioa5 10 cos* of ID2 
potassium tejMo solution. added and finatXp 5 coo* oobo. hydrochloric 
acid, the f la sk s  stoppered end ollorad to stand for ono hoar* 15 oca*
of' potassium iodide e l a t i o n  (ID-/) wore added and tho lib e ra te  cl iodine 
t i t r a te d  with thtooaXphaio. 4 iraaey sharp end point was obtained.
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TitTO 0*9320 
Ti/lS) thi(50llli)llGtc: « XodillD TSll*!£
Blank* . 49*40 ml.
0 ,0 m  e . 28.65 ml. 204.0
(old samplsj
0*1023 £> 26 5)0 Ell* 203*5
(now saspls}
O d e . 235.0
7<
01? („») ocy  P FO lt d ~  f F f ' f F Y o
fl r.T.yr /i *'£»n!?f}?
4 «* {*4  ^dii^fci$lallyl dc-ohol CS &•) m s  itoatod for f  tear  
v d th  formic aoetie  asfcsgrarlfo (3*Og*5 CoMated b? d is t i l l in g  
aol^ teno io&uia  acid wltli fcte tlioorotloal quantity o f  cootie  
asiyd iltie) . c&k&uxq wao fsnstiosia lly  d is tll i© d #fcl» i>alk 
te l l in g  at 1X1 — 124°C* fits cXIstlXXafeo- tma d is t il le d  frcn mro
0 toiBiml csil^diddo m l  than JslM.1. X}» 0* m  -  123”C, H 1 1.4132
a t *  0 .91:0 , < ° ‘ -«.*• (1.0-as). [P] MI-6 Cait.J.830
H * » & h !>i  v — 7 L J a o -5 o °
^5 ©.*3 £ S. s- ^  O fi X5■&  ^.*"A X t3 .; -.^LjL 0 g -^4C> #- Is E .S.8 X,
:/;a3AtugioN q? (■.)*>■ 5E."nim,AV'"t. w : ? 'm  im ? a -  (•»;oty
- v  <•* T i?? £ T f * f A T
4  *. C4-)olj dimtl^rXaXlyl a lcd te l (3 g.) ami acetic  annelidcio 
{4 g*) xmv® wm m & m. a  stonsi teii* for cne tea? . After t te  
addition of sodlm  c&rhonate solution aid estractioa witli o tter , 
tiio l a t t e r  was wasted witls water* dried ewer po-t&saiisa earlHmte, 
t te  etlier renomed and the residual liq u id  d is t i l le d  tep* 135-13T'
(3 OCS.) -13.33°; *s>4( -  17.S33; -31.3° (1, C.25);;j?o
n'2 X.4L73; n f  1.4X43; d f  0 .83Jl; [?]
Gale. 322.0.
Forma* C, 55»Q| £*9.5 S 0 7 H^O^reqnires 0*55*3- Bt9*4#/.
7Z
^  M  ~ • y  l a n  2 '^ o : ;2 :z jm z  §~ i+)<*.%-
y P
Botsjfca efelorfdo (?*.9g) ms. added tziEh cooling'to &-{+) ot -^ 
d feo tli^ a lly l a3isoiiol (4*%*) » and pgrsldinQ (5g) ,tl30 sfem ro gsntlg
cm a stew taftfe Ci’ lsonr)#po:;ired into Im  tml raster, cmd ©sstjactod 
witli ©tlior* . 2^0 attract after mailing wltli so&lura carbonate eolation, 
drying and resale till ins jfolclad dC-n*) «ty dmotl -^lalltrl bensoata (ll*Og) 
b .p .  12S °/13  s»« n f  X.S11? J d “  1 .0108  J c g \  *  8 0 .5 °  | J J j l  
[ p j  t . 4 5 0 .S , C a lc .  4 5 5 .9  S a L ^ O
Poanfl. 0 ,7 3 .1  j S ,  7 ,3  s 0 H 0 w w alaas  0 ,7 3 .8  . 11,7 .4 ,'.
*  s IX. IV  2. ’
m  U ) ? r  : r c  a llxL  ^ T i^ ig g ra a g : ;  mod &.(») oe -^
^JHitrobossc^rl chloride (9*5 g*) was added vritli cooling to 
a o f cV l^locjj-OiEiotl^lallgl alcohol (4*%| cad r^rddtm (4.(1 g„).
After standing QwrMcdit mid acid ification  Mtia 2^3re£hloria ad,&f tlB  
solution m s  ©stractod wltli ettmr* dried and r e s i s t  1 ilad* a y ield  
of' 30$ mitrc3>0Ki5oata ms a pal© yeXla&r licmid bolsg obtained
O 19 xo ° 6
t> .p * 124 -  125 C G*X m . «  B  1 *5 2 2 $  i  4  . 1 *1332  % c c  +  2 2 *4 | ^ —D *4 5S^3
°c^t( *  29*0° I  o c *^  +  77.1° ( jU  X ) .  | > ] lt^ s t a g i n g  s lo r ly  from
50$ to  509 * Calc* 431*3* '
Found 0 *  $1*0  |  EJ>«5 $ C I I  0  M  ro c t& s o s  0 ,3 1 * 3  ;* 12. 13 b
7 3
w  (*) a  :r* (♦)
s< $ J 2 IS £ ^ ^
QrNltxobcxasK^l olilo^id© (0.5 g .)  m 3  added isitli cooling to  a 
ndxtisr® of W oij dimofeli^allyl alooMX (4.3 g) am  syricltei (5.0 g)» 
A fter to»&£8s  m> as fo r  mo ttUs^toosoate,*} dirjatS&Lall^l n  u l t r a
iM&soato m s  obtained as a pal© yoXlm  H  feud, 125 -  127 < 0,1 m
If.a  g . |*
a f  1.5527 5 dO 1.15*1 5 *" + 21.3° * oc“ + 27.0® <t”‘ ♦ 5S.3°J>  ^ SS«}S 5nfcl j ^
(1 , 1) Cala. 491 .3 .
Fossa! G*8Q.,3$ E*0«5 % Ti, 1 .2  s C H O U  wrftiljroa 0 ,51.If
*  ■ . 9 IX. 13 b  *
*n»S.-3 |  U, 5.0 a ,
HEPamH csi c? C+Uy m s i s m L L B  p^:id i® ::!nc¥ ,^  sm * {+}
p-Nitrol>eas0y l  cM orido (9.5 g .) m s  addsd s lo s ly  asd T7it& 
cooling to a  nd:stpre o f &» illBotl^lallyX aleoliol (4*5 g«)
m d t^frlui.na (4 .5  i>*» 2be so lid  pro&Kft m s  t r i tu ra te d  t?it2i 
dilt&fc I^iroclil.orio a c id , f i l t e r e d  asid tjsi&0& w ith d i la te  sodiam 
earl>onato end w ater. 2ho s a ia r ia l  vsm •’e^o ry sta lllso d
from petro l yie ld ing pal® yellow needles (7.0 g») m*p. 40 "0* 
foci 4* 4 5 .0 °| .[<*] f 5-4.8° I [oCj ^ 127.3° ( i ,  2; 0,5} inL J 5«<j3 5^ tl
cUlorofosEs e o la tio n .
■ Fouaa IT,. 8 .1  S C E O  W vertalros S, 5* Op*IX i~b h
7^
■ ocj h im etly la lly l p nitrobensoate obtained by a similar .procedure
ofrom dl~ oc^  dimetlbylallyl alcohol Md m.p. 55 0,
PBSPAR/l^ XOH OP B E ^-m A LLIL  WmTiL PASSE FROM &-(+)oty
T-;5J-T}7TJ AT.COHOL
Metlyl iodide (14*2 g .)  was added to  the rsaetion mixture 
fr<M (+•} ot.j dimeti^rlallyl alcohol (8.5 g«) and potassium (3.9 g) 
in dry ether (50 e e . ) , tlie solution allowed to stand for 12 hoars 9
washed with water, dried and fractionally  distd lie d . The fraction
o ,  ,h.p* 83 -  95 on r e -d is tilla tio n  yielded (-)oc^ d iiB thylally l methyl
ether b .p . 90° (2 .4  g . ) *
( g °  Z i  i a  t  ZO o
ii 1.4045 % d (o 0.7729 ; oc , -14.07 ; oC -23,53 (1.9 0,25).
JD h  fc | “ “
[? ] 276,4 i Gale. 277.2.
Found C, 71.8 f E, 11.8 : C H O  requires 0,72? 12.0$.^ IK>
PE112AH,4.u?IOSI OF &- (~ )«fl DimgHthdhLIL ^ I T I L  EgHSB PROM d-{+)
So the reaction mixture fraa &-(+) ocj' dirretbylallyl 
alcohol (8.8 g .) and potassium (3.9 g .)  in ether (50 ccs.) was 
added r -  "butyl "bromide (13.7 g . ) . After standing 12 hoars the 
ethereal solution was washed with water., dried and fractionated.
’The fraction h .p . 149 — 150 (1,3 g .) proved to he (**)oc^  dimethyl 
a lly l  21-  "butyl ethar.
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l%° &
1.4X92 $ 0*7364 ; oc
[ p j  . 393*-3. Cola, 394*2,
*3*rs 42*5 (jL- 0.23)
Zo-Z'l
O. 7S.4 s S* 12.3 5 C H 0 re-ufmo 0.75,0s
9  19 *
H,12*7&*
fo t&s raaetttaa £&3S&-m*o t e i  Hr Woc^ dl^sfe^ldli^rl alcofcol 
{S*S g«) sad psfessit©  (3*9 g .) i s  dry o t te r  {30 0 0 3 .)  was ad&d 
feecgsyl d ilo risle  (12.5 ©*} i s  .©ttxor 125 c o s .) .  71a ssfcettre m s  loatod  
tsodsr n&flasc (4 te i r a )  ard a f t s r  wmSing' t ip ,d is t i l le d  under dlninisliod 
or^srssre* Ttm - d is t i l la te  ls*p. X ffte/ll m .  proved to- 1)0 d r {«} oc^
'f
Mzaa&hg-h&Xjl texayl eC&e#* 1.4993s d 0*939-8;
[p J 455*1 I CslC* 450*1*<u. - 3 s'-6
<*3*2'.4° ?. cC5itLi ~ M + $ "  s -72*7° Cl* 1).
ftOTd 0 , 81.4 f H, 9.1 * O H O  rscratroa 0,81.812. 16
E, 9.1
(w s iC A L im m im m riB  oh** D i i s T m i m  alcohol ai® i t s  dlhiy.atiyls.i 11 KiitijiXHiBwcwwBamwsaw^cMawi inr^ i'Wi-giMaaasawBBuec—iu'fii—Wt Ang’nawaaaaiim  wjiiiwiinofii mai MiiBawacaawcapwMBKa—Mt^ anm Mmajju.nir1 nmni. n« w whim hk.-i'ww sawa— t>tm^ms^ eaaa
a . BWtfsm o? sourm s  oh rotatory v m m *
The determinations of rotatory power in solvents were 
made using a 2 dm tube and by dissolving an appropriate quantity 
(2 g . or 1 g .) of the substance in  20 ml* of solvent. Other 
concentrations were loade by removing 10 ml* into a 20 ml* flask  
and making up to volume with solvent. This was repeated u n til  
dilution and rotation errors became too large for accurate resu lts . 
AH solvents used were dried and d is t il le d  before use.
TT
n'f' m u  3  mm 4  (♦) ocv ni!isii:ayiiiJi Hyir'tri»» > w w n , m,,»     ,L,w ->5”
:.ri,:.*, J g t A - ^ u s L i + i a ^
S o h rm t t
C^ncaHtretion.
v?t. fo r  IPO a e . [a]L J5‘stJ3 [aJ** [a ]
Pater 10.0 4 20.7 4 03.7 4 66.7
(IM s a lt)
5 .0 ♦ 25.0 4 27.7 4 57 .5
Ktbyi alcohol,* 10*0 ♦ 59.0 4 43.5 4 37.5
5*0 ♦ 55.0 + 49*0 4 97.6
2.5 ♦ 41.0 4 43.2 4100.3
1*25 # 4X. 2 4 03.0 4104.2
:,.iIior. 10.0 4 33.75 4 4iQ' *7 4 9«J *ij
0.0 4  40.5 4 45.1 4 90.0
2*5 ♦ 41.3 4 l>0 .0 4 90*6
Amtomj • 10.0 ♦ <D&$ .5 4 47.1 4 00*7
5.0 4 09.0 ♦ 47.3 4 33.0
2*3 * 43*0 4 50.0 4 94*6
Bensmo • 10.0 4 22.9 4 27.7 4 53.5
5.0 4 .24*0 4 23.3 4 60.0
2.5 4 24*2 ■4 30.1 4 61.9
1.25 + 24.8 4 30.4 4 62.0
Pyridine* 10.0 4- 17.2 4 20.3 4 45.<3
5.0 + 17.9 4 £1.7 4 ’67.7
2*0 4* 19.2 4 23.0 4 43.4
Carbon T atra
ehlor ide * 10.0 * 12.3 ■4 Xo .9 4 36.1
73
,. Solvent: ri
Concentratioa# 
.ht.acr K)Ooe» [oc]L ssp [OC]
M eliior ethane . . 10.0 + S7.1 -► 5?.l
rc r\ *k?W ♦ so .4 + 60.9
Chloroform. 10.0 ♦ £3.7 + 29*4 + 60.5
5 *0 £L 4. S0.3 ♦ 62.5
<■? nt•Ikr * -<J 4- 05.4 + 8X.4 + 63.4
1*233 ♦ 06 .0 j .  <7 n  r j  T ♦ 64.0
hth^lena £ilmxai£e. 10.0 + 01.0 4 06.0 + 53.6
- 5.0 + SI.1? ♦ ,06*0 ♦ 54.5
2 .a + 00.0 ♦ 25.3 ♦ 55.0
i*as + 01.6 + 05 .3 >4 56 . 0
Carbon distilpliMe* 10.0 ♦ 10.1 ♦ 10.3 + 14.0
5.0 *!> *1 — <u>. X «* 0.1 ♦ 1.0
31. r » a u io  n-
J , i. r , > < -0
Solvent J Wt.por 1O0 oe. [<*W [act...
O-aior 1.3 •  3 .5 — 4.3 A r?* «* w •
th p l alcohol. 5.0 «* 0.6 -  0 .1 + 1.6
. th o r. 5.0 — ?"** \J . w -  7.0 -  9.4
Bensons ♦ 5.0 — 4.0 -  4.1 -
Ip-niSine. 5.0 + 7 .4 ♦ 8.9 4*21.8
GtilorofoBa. 10.0 . 3L -  17.5 +28.9
5.0 -15.4 -  10.0 —i*p A
Car bon cUsuIphicto. 5.0 + 1.2 ♦ 3.0 + 8.4
15-10°
•V > -v .2 >■mp»i if ■'■ >«/rt»n*i i te»
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I5-2.0
m .  r i n r j  71 'ry niB  [oc] a OF (<Oocj -s'O'ff * - rr ei*^ j ?<y y xnr v*¥7¥ i0  3; moOS5!
,0 r J ?•.* ' »- jLv T;:^ >
Qmosm tm t im k  * 
X99 ca. [oc] W  5**t| f c W
:ot&yl e&coMU 5*0 ♦ 40,0 ♦ 04.8 •4 187.3
-tfe.€2* 5*0 ♦ 45,9 4- 07.5 •
3easE3Jte. 5*0 + 57.6 + 47.5 ♦ 3X0,0
Ppddins. 4* *£>5 , O ♦ 44.0 -
GlXoroforri. 5.0 4- 4X.S ♦ 01.5 4 115.8
•Carbon dLsolplilclo. 5*0 X8.1 ♦ 14.3 ♦ 45.7
so
B. EffffSCT Off TBa^RATORE ON THE ROTATORY POVSRS Off acyDIMSTEYLALLYL 
ALCOHOL AHD ITS DSRIYATIYKS.
T h is  was m easured u s in g  a  50 mm ja c k e te d  p o la r im e te r  tu b e  
f i t t e d  w ith  a  s id e  arm whereby a  therm om eter cou ld  be immersed in  th e  
l i q u id  w h i ls t  th e  r o t a t i o n s  were b e in g  o b se rv e d . Hot o i l  was 
c o n tin u o u s ly  pumped from  a r e s e r v o i r  around th e  tube and back  a g a in , 
th e  r o t a t i o n s  b e in g  o b served  w ith  b o th  r i s i n g  and f a l l i n g  te m p e ra tu re s .
The d e n s i t i e s  o f  th e  l i q u id s  were determ ined  w ith  a  pyknom eter 
o f  1 .5  cc c a p a c i ty .  O b se rv a tio n s  a t  s e v e ra l  te m p e ra tu re s  were ta k e n  
and a  d e n s ity  te m p e ra tu re  g raph  o b ta in e d .
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i ^ i ^ z j s ^ i m ^ m L E m m . ^
%o° zo°
06jj- JDii?ietl^/lalljl aloelxol C oc.^( ♦  0*70 |  oc «** 0#4S ; J^l} 
ftora oc.j dinsfcl^laXXjri nfifctalato? W 5<#4( + 30*4 ; [ocj  ^  ^ + M„4
CL*£ ; } i::i eliorofom iminfcioit } tras aoated to ?0°C TThsa tfee
7o° , ,
ro ta tio n  oliso3rra4 was oc ~1»33 (X.,C«3 )* A£fe«*r 43 Ik^ s a t £Ms5^ 6/ ^
tmoQtat'ara Wm rotation vc& oc^ *xu31 U» 0.5).
2.0°
4 l t o r  eoolii^r to  ro>co ter.^rofcttra. t£& ro ta tio n  was oc + 0Bl?
Ss<j3
oc20 +  Q.47' ■; oc"° * 1*S4 U* *1*5^ 1) *358
0 0 Oca
a
iR jK ^ y
6 6
(s) w m o t 03* m i o ® ’® s s / ia m i .
(I) . S d s  specimen o f ac^  Qiaeti^Xallyl alcohol was obtained by ttie
sapoulf 1 cation o f  1 -  (-) av dfciBifcyiallyl fcydrofpn p&thelate [oc] -  6*0<J 5*1/
(I , 8 # 5} in efcleroforin solution.
!Siae:
25ta1Siy o± 
alcohol (1 , 1 ) fcip .°C .
i-iota^sy pOv«ir~ 
o f correspond iiig 
ijydW’en phthalato.
OC 58<j3 _ a 5*>»__1 6-*35?
0
1 day
2 days 
■4 days
4 EEHBtliS 
n
4 O'*61 
«»
-  0.80°
♦ 0*13 
+ 0 .1 1
* 0.09 
4 0*98
^ O '
ft*
4 1*78
2 0 .0
25*5
1 0 .0
17.0
19.0
19.0
o** o #0
mw
**■ <Qp #0-
ft*
230.4-
23O.0
1
6 ?l ♦ 1 *8 8 -4 2 .2 0 ♦ 3.56 17.0 • ft*
*  1 .0 0 ♦ 2.48 ♦ 4.46 13.0 40k. ftft
2is alcohol was- r e d is t ille d  after  &b wmtlm then had a S i i b l 2.04°
(1 ,1); i t  m a jracosr?ert©& into  i t s  by-dragon pMlielio e ster  [at] ~ 5*8 
ti» .£» 5) 1b eblorofossi solution . li i is  Jjydro^n pfcthnLAe ester m  
saponification yielded acj d to  tty la  IlyX alcohol v&th 1*0 (1, 1 ) .
8 7
( n i a y  s r :  'j: a u a  / %.h j - - i.»-<y'./W>ii«iv,Miin'a>L.i^ «<iWiWFrr>i» i 11 mindum ni.iwwmii ■LfrmM-.n. im.;.>iim i m
_  fqcjU,- e» 3> jTI II li in i iipiiw p ui'iiira i i 'WHPiiIT'm lii <|wiHwm>i[iniTii Mnim ni.run hi
1C
*Wiar*w -iniHir wijj1 i
TluB 2
t&fOWPi \
Hot&tor r^ poivora of a 
^**3*___ __9^ 1  __
Icobol (1*1) 
ac^s *°C.
0 -  0*52° -  0.70° -■ 2.78° 18.9
1 **■ 0.45 -  0 .60 -  2.43 13 .9
*->&> -  0.50 — 0.66 -  2Jo l 19.3
5
. a
-  0.43
«S*
-  0.76
-  0*76
p8 * -v3C.> 17.0
19.0
z? -  0,20 <■» 0.45 <> pr;ti f„0 19.4
m
ex
“* 0»21
-  0 ,23
~ 0.38 
— 0*55
«?5«»■
*o lo'*■* * > * J*i>J
19.3
20
70 -  0.05 - 0 ,2 5 -  1.03 n  ■ O'
1X3 * 0.00 -  0.35 -  1.40 o*>
194 4 0.00 -  0.1? -  1.50 -p^ l £■> «.;
299 -  0.1B •* 0 .43 o *?«■£ #w ♦£•>*-? 13
(TTT! <5 - a v H /  • H iL  F /T '  /  .F T  1 3 . !I.
ra]5l#tl. 4> 30.0 f i 5ls  -M ' « *'-■> ‘ ‘ J^X'dh
Tins:
(SspB)
Eotatoi^ |
®"58<13
%m&2B of* aicoliol Xi
1i ■’0 «
0 * 0.23 ♦ 0.46 _ n rye? 19.6
3 ♦ 0.24 ■+ 0.4:0 + 1.79 13.9
7 * ♦ 0 .10 + 0.39 ♦ 1,72 19.D
12 4 0.30 ♦ 0.53 ♦ 2.12 . 16.0
S4 -  0.01 ♦ 0,07 «* 0.64 19.2
8 8
........1
time t
Eoiatox*/ powers of alcohol (1* 1)
^SiiL i ^Hib'S
i f a .
76 o-  0*09 "♦ O*0t>^ ■+ 0*D<ii 80.0
125 . -  0*19 *» 0 • 13 • 84 * ii-
201 -  0*21 -  0*19 * 0*21 28*0
281 $ -  0*08 -  0*10 ♦ 0*10 BO
» Gmv®7Ft®& tefco the acid plitlialie ester  riit li  [oc.] *• 83*3 (1 ,2 j e,,5)
0 Gaisrertoa Into the ©eta pht&olia ester  sdth [ocj <# 81*2° (1,2; e.,5)
ry* r . DU ; r v m , m  n r/ro s  ,"p  ; /> : n  ^r' r  p ^ r  s t o o p s  E xW . ,♦ 2 8 ,8 °
l i 8/S e 5} 5 < ">* >'».  ..j^ 'f liL *  ~•■* juyihrKW^ *-^- . . . .  . . . . .
Hotatosy powers o f  afeolS l f l ,I }
Ww,)*AnT-.*-V> ® t a0*
(a©£rs)
0 ** •+■ 0  .so ♦ 1*24 18°
£-1%/
-  0* 93 ** 1*05 -  1*45 X7o
Bofcatoiy pam rs &£ a lm i io l  Cl. I j
*£±ms t°0
i  Tr&^ fB ) ......^ Sfftl I^fSSi
0 *  0 .42° -
to 
I 
•O
M - -  0.44 - 23.0
* i n r y ? r y  -V3 g ’T T I I I f ’D U'l A 3 ctn* P O M ! .vr-?; B 77IP etnrr
• \  -j • t ' *’ "j~~ ?, : >y «
alcohol w  d is tille d  d ire c tly  lato tiB tehe end ms 
list dlgtuift&d daring, th®  o&se&vatloas.
Tixa&*
0
lasers ©£ til© aloohai (l*  ij
O W  ^  S^ ti ^'«s*
*• 0..30 -  0.37 ° * 1*45 13 .8
■j^ **■ 0.10 -  0.28 ** 1. <08 30.0
13 -  0.13 -  0.25 •* 1*68 WS Jp-
frjj -  0.12 ** 0*28 -  1.0? ■on .r%k^Cs- • y
127 -  0.17 -  0.28 * 1*6? 21.0
163 -  0.03 -  0.17 -  1.30 33.0
105 -  0.25 -  0.33 m* 13.0
9 0
T il * ocy A10QB01, F80M A HTfXtOOIT? TTfH-TfXIH 'CPjr;Tr1l [QOs^ , -» rp.4
11X110 •  
tD&vB}T^ -“T"i-ff^ -rT 'liftlftiJiyrn
c o ta ta j  powers o f  tlie alcohol ( i T lF ”
....se<j3 O . QC. ^34'j
V V  +
0 ♦ 0*43° ♦ 0*71° .+ 2 .SO 13
1 % 0*56 ♦ 0*79 .* 2*52 13 '
0 ♦ 0*46 * 0.06 «> *>ct 17
14 •fr 0*42 * 0.63 . «>« t 17.3
21 + 0.45 * 0.76 ♦ 2.30 15.5
*► 0 « 42 ♦  0.71 ♦  2.23 16.0
•*• 0.13 *  0*40 ♦ 1.7S •T?/\& 4 \J  0%Jr
47 ♦  0*20 ♦ 0*32 ♦  2.08 * i r \  r *
62 ♦  0*31 ♦  0*55 +  2.03 18.0
73 . *  0.17 j. n > *«  ■T1 3. i  . ‘iiijf ♦ 1.00 18*5
IDS ♦ 0*20 * «* 17.3
114 . r. + 0*46 ♦ 1.83 17.0
120 ♦ 0*20. ♦ O.30,  ^ O'** •♦* JL»oi( 17.7
12? 4 0*14 ♦ 0.38 + 1*77 iq.  a
303 •** 0*31 -  0*08 ♦ 0.95 CO
Silas alcdbol a fter  365 -cleans was ttnsrertod into a txpdsoejm 
pht&alic BQtm w ith  [oc.] ♦ 20.6:> (1»2» J3* 5*100} in  dilorofoi'a eolation*
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cil&jCss t j  povm o f  m  acid  m zim xo wm n  B t^ -A ra  m at
"g^ 11 . tuf a^xix a£@)h6x> which had mnBHcoHB w &>n\. : i  i  *
O 20° o »
ocj£ B to th y la lly l aleohaX fe«p« ISO « 122 # ac5i<t| + 0*10 (1, 1}, 1*4290
{from a hydrogen phtlialie e ster  [ x ] 5<(tl ♦  20*0) waa Xept to? 4 sm tho
an& 3f©ceK3srcspteS. Into the acicf plitiialie ester  wMdi tiaci [oc] S(iU ♦ 19*5° 
in  i& la m fo rm  sa&itiosu Thia  phtixalla oater mss hm to&  with p y r i& im  
tfca? 60 ta ir s  anS the phthalio eater reee^ered* i t  then had [oc]5^ ( ♦ 13 .G
9 2
QFoc^rr
(I) B?<xa d — (4-WDteGtliyl^llyi alcohol m& HothyX n. toluene mlnhomta
r r - n t r n tn n - o r  \ t nitn nnUVff-iiiwim rw nn■•mrmnrmu n Q nur ii) ii i'<rn irrurwr-frimfr r i r w n in T i m  itoinrniinrniw mu igniWin iWrwrnii »n iin iiwifwuiwiiiiuwii ni i >r w i><n-i>piMiiiin rn ■ir - itTi-'- ttii»rr«fini>"Hi rtr w n a n ir iV—irrn
Is. 'fcliQ procance of potassium carbonate.
Silas thy XallyX alcohol {8*6 g .) methyl pe ta lm n o  sulphonate
{80 g .)  and anhydrous potassium carbonate ( E:> g».) were heated on a steam 
bath under reflux for 7 hours, cooled, poured in to  water and tlie react!mi
products extracted with ether* Thh ethereal extract yielded two fractlons;-
(a) J[ -  alcohol b .p . 180~1S5° {8*0 ec)*
(b) {«} dloc  ^ BisotlieXaiXyl ether b.p. 156 -  33?f Sj, 1.4300
° 0 ftO° rf-
< 0  - 14-2a»0C.« ,- 34-5 0 ,0 * 2 5 ) .
Ibund C, 97.6 , XI, 13.*61 C)o H8 0 requ ires C,77.9; l lf XLJ7$.
{11} from ft)ccy Blm tfaylallyl alcohol and Ustfayl p.telaene aulphonate.
jd {♦}ocjj D to tb y la ily l alcohol (6.4 g .) end methyl p .toluene 
sulpbonate (15 g .) wore heated at 60 -'00°C; small globules of water 
had separated a fter  28 minutes heating* Tho mixta ro was d is t il le d  under 
roduood presaura, the d is t i l la te  dried and r e d is t ille d . I t  consisted 
ch iefly  o f (~) di oo^  dir?Bthylal3yl ether b.p* 156 -  157, n^ l*<5333j 
<Xg°°( ~ D.73 (1, 0-.HO). fho high boiling residue consisted o f methyl 
p.*toluene sulptaiate and p .tok en s mlphonfc acid .
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J S I L , B*on xy Mrn*ttiylsIIyl alcohol and z.'tilnhiwlo ecid ,
?o 1~ {•} oc^  ditrethylellyl alcohol { x*k< « 0*52,1,2) was
added strong ajlphuric acid (*0*& ce) and tte leixtaro ©Slowed to  
stand for  IB liaora. I t  was then mated with diluto oocliua carbonate 
solution dried and d is t  lilted f ir in g  {*) &1 qcj d tethyX ally l other 
b.p* 156 -  I2W* <rSU| + 0.2©° (1,, 2*20) 1.4874.
I S L L j ^ ^ a t l o n . . (-) u l f e g  t o w  .1. (-)
ocy i& nethyiellyl eleoliol by lueaBa of Itethyl alcohol and Sulphuric A cid ,
ii>° o *?T <
X •  {-) cc£ MfiDthylallyl alcohol (3 g . ) oc^ •* 1*73, acs<jtj -0.52  
Jt* •* 2} m thyl aloohol (50 oc) and strong  a ilp haile  od d  ( 2 ce>
were ndsad allowed to  stand for 24 hours and diluted with ether*
Th& ethereal solution was mated with water, with d ilu te  eodim  
carbonate solution and with water again, dried and d is tilled *  
acjj- Sifijcthylallyl nisthyl ether b*p* 00 -  91JC, na 1.4071, n^ 1*4350, 
GC5(4t< -  0.20 (1, 0.5} was obtained.
[ P1 276*0. Calc .27? .2J I#, - J.3
C/) Prs aeration of d l —ocy BtePthyleliyX n -  Butyl ; th<?r tern  
X + J3lL~ (-) ocy D lr^thylellyl alcohol, by mesne of n ~ Butyl 
al cohol and Qulthnric add*
zz° °
X ♦ dl -  {-) ocy Itere tljylaXlyl alcohol (5 £>, cc 0*21,Si-ue t4iyx2.ij.xyx axwaex g*, s/te
jL, 2*0) butyl alcohol {SO ce) end strong suXpfcasic acid (2 cc) were 
mixed end allowed to stand overnight, poured in to  other, and the
9?
ethereal layer washed with water, d ila te  sodium carbonate and again 
with water, dried and d istilled *
Optically inactive ay dime thy 1 a l ly l  ii-bu t  y l ether, b .p .150 -  151° 
was obtained, n 1*4188 [p] J0 394*3 Calc*394*8
The experiment was repeated allowing one hour and -g- hour for 
reaction and using 1 cc of strong sulphuric acid, but the product was 
inactive in  a l l  cases*
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idl m o  m ,xm * v :-oc^::mm^
<i!>ri^ - f .MT»w»liw>t>wiigi —  ,--------- ( y  —     r  ~   i ib if-r r - - |- r - r ^ - - f iT mi  - y u r  T f t f u r n i  rrwKr innii—itw i r i i--ii--irrrTr'-«rc^»-*iir':*
|c° ° 19° o
X* A M  ^  Bii^et iiy la lly l alcohol (3.6 n, ocsg<i3 *• 0*31; 0D^t( -  Q.3S
o
ex wg ~ S*23f 1^2) end - phony! isocyanate { 0 £*} t/csjo mixed in  a 
closed d is t i l l in g  flash  csid lo ft  for 5 days by wiildx tine crystals 
had .sopavated • 3tie product was then gently heated under reduced 
pressure and the excess &£ alcohol remwe-d ’h^p*S3°/lB *. 23 da.* Shis 
was r e d is t ille d  at m rm l pressure,. the m is  portion b.p . 120 » 122°c
l«j° o J«J° o
holng M  o.^  dlmathylallyl alcohols ot58 3 ♦ 0.04 ; c t ^  ♦ 0*26,
JQ° ° 18-5° r- -i0L ^ ♦ O.oS 0 *o | ^  Sjj 1.4200 j j.P  ^ o Ss'iO.lj. Caj.0 #o»
iM s alcohol two nsmtlB la t e r  was o p tic a lly  Inac tive  and then 
yielded m. o p tic a lly  inactive  hydrogen jiith a lic  ester*
58® higher boiling  fraction  on cooling deposited diptei^X urea 
©ip* 22? —*■ 232j. the liquid residue which could not ho induced to crysta llise  
b.p* 173/13 m i being op tica lly  inactive »
n° o «, .
2* d. (♦) ccj Pixnetliylallyl alcohol ( <X5/<fci * 1*40* 1*2} 3? g* » 2 m is )  
was mixed with phenyl loe-eyanate { 25 g » 1 m l} wbxtx conaidorable teat 
was developed. A fter standing a t  room tooper&txiro to r  5 days the 
product was gently  te s ted  under reduced pressure and t te  esceou of
13° o
alcohol removed -  h .p . S5°/l^ - 1 3 m ;  cx5^ t( * 1*04 (1, 2 ) .
Tte re s i  dial d {♦) ocj disetbylaXlyl phenyl urethane set to a 
so lid  mass of oblong fino noddles (39 g) sup* 02 -  S3°C, voiy soluble 
in  lig h t petroleum* ibmic! If, 6*3 * C II 0 S requires I I ,  6*8;4*I Jc ■ 3 *C
[c t ]58, 3 - ? " . d  [QC]s^  -  ^ o .e  e x ] ^ ,  -OT.9J [0C]WS -  ir.2.30
( i  *3 j  js, 5*277} in  carbon di sulphide*
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The (+) ocy dimethylallyl alcohol d is t il le d  ®mpletely at
119.5 -  120 and had ♦ 0.57°; <x^6i + 1.00°; (XWS6 4.00 (1 ,1 ).
This -©as isspt for 114 days in  the polarimeter tube when i t  had 
oc* -  0.78°; -  0.63°5 cc + 0 .8 ° . Another portion which had
been kept in  a b o ttle  had on the sane date oc*' -  0.49°; oc* -  0.38°;
58<J3 9 SJrLl *
(X + 1*3 .hi(S
3. * A third experiment was made using 1 * dl {-) dime th y la lly l
Xo° a.o° O 3.0° o
alcohol { 5 g .,  GC -  0.20 ; CC -  0.38; CC — 1.63, 1, 2) obtained* «=> t 5 * 5tfl„ » h?)SS » — •
from an acid phthalic ester  [oc] -  (15.7° .
•t- The uncombined alcohol proved to be (♦) ccj'diaethylallyl alcohol,
with CCM ♦ 0.05^, gc70 * 0.08°; a a° ♦ 0.22° (1, 0 .5); n *°° 1.4279;
58<j3 ^  *  SUbl *<3<>S 7 '  ’  58<j3 *
S '
[p] 230.\*S ^  Tills yielded an acid phthalic ester with [oc] -  12*6°;
58^3
f rr ]  - ( l 6 . 8 ° ^ i  [oc] -  39.7° in chloroform solution.L si,ti v.
The higher boiling fraction yielded crystals of diphenyl urea 
cup. 239° ( alone and mixed with diphenyl urea). The a | dime th y la lly l  
urethane crysta llised  wi£h d iff ic u lty . In the liquid phase i t  had 
n a°° 1.5422, [ 00]  ♦ 2.5°; [CX] ♦ 3.2°; foe] +11.4° (1, 0.5 £ , 10.4)
58<J3 58^3 5t»t l  <*3« *“ *
in  alcohol solution .
Found N. 6.6* C H O H  requires H, 6 .8$.' IX. 15 ^
9 7
4* A £oo3?tli ©ispcsrti-B&t was carried out usinf; alcohol vMoh had 
imdargona inotarotation* Tip alcohol { dorired froa en acid phtlialie 
ester  [oc] + 30*0} ori^inall#1 ehov/in  ^ a rotation of oc 11 * ♦ 0*23;
5<fti ~' 5b<}3
rr "*fe * 0*46°; OC l<,b «*- 1*88 (1 .1 ), had at the iis e  o f the eroeriment
v“*" 5/<fel h3S9 *=*
(BOX days la ter) Oc'f -  0.43J Oc’" -  0.38; Oc'^8 ♦ 0.49° (1 ,8 ).
58<jf3
20° o
S:ie alcohol remaining, a fter  the reaction had QC^ * 0.42; 
cc * 4( ~ 0*30; oc*°w -  o.S8 ( l ,  0*D), 1.4282,. and. gme a
hycteeon phthalic ©stop [oc] 5g)j3 4* 10*5° } '[oc]5j(t( ♦ 24*5; [ocJ^-4 58*5
(c? 4*13; 1 , 8) in  eiilorofora solution*
5!ao VG&i&m h.p* 194/18 cau had OC5l -  6*02, CX t^( -  7.40
(X, 0*8) ami [ex] -  S*3| [Oc]sktf -  4.3 (X, 0.5; o,X0) la  elooholle
solu tion .
mm3, C, 70.9; II* 7*7; C H 0 n requires 0 ,70 .0 , B, 7.5 X.
12 IS z
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i .  f-%3Ts CCTTirnio?? it^ o  {+.) ocy rpm-Tt by
A solution of 4  — {*} oc^  dimstliplaXlyl h^lroQsa phtlnlle ester  
{13 g») in  dxy methyl alcohol {30 cc*} hosted m iar  reflux for 
21 hours, during wMoh period needles of phthalic seid  separated,
Shs v o la tile  products ware dig? t i l  led off* the lust traces tetng romovod 
nnd&r diminished pro sours* so lid  residue triturated with chloroform
*m& filte r e d  yielded phthalic sold (3.35 g*} asd 4  + M r  d im etl^ lallyl 
bydrogoa pfctbaX&ta (0*5 g*} (gcJ *  1*3° {4*0*5 4? 5} in ehlorefcm  
solution*
^ha d istilL ate* missed with u^ r ©fchar (300 cc} m s cooled and 
iwdared cgIcIiei chlorldo {130 g.} added* After IE hours the inothjl 
alcohol ealeinm chloride eonacrmd T?as f iltered  and w&shoa with o tter , 
tlio f i ltr a te  hs'ng fraetlomllgr d is t il le d  yielding the Boti^rl otter  
h*;o* 90 *. 31° {4*0 e c ) . E i s  m s  red is tilled  un til there m s no 
further change in refractive index and rots10x7  power, values of 
bJJ 1*40.501 ac"^  O.of* ; oc/8 t  1*4£'J (4 * 0*25} being obtained,
Fam%l 0* 71.1; Es 11.4 ; C S 0 romirs-s C,?£„0| Ef12*0l.0 IfL
i i .  ccr-r-rsio;? ir?o j  » &l- UkyH -■^■n^vc:. s  a m ,  s:c nr;
 ^ S I Q i L i ^ a J S ^ J M a i l g L i .
4 -  (♦k d i«3«^ lsa .ly l l^yarogaa tfcttjalafco (20 g,J and c -ta ty l
alaoiiol (30 ccs .)  war* tested  on a stesua te-th ®>r 30 boara* cooled.
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dilutee! ultli et&er and wasSMSd s/ith dilute sodium carbonate solution.
(Fhe latter yielded xL +- ilm {+) cc^  dlmotlx/lallyX bydrojysa x—felxXlato*
10.3 g . » [x]sjtti «. 5.83 Cl^S*0 2  ^ 5} in  chloroform solution} •
fba sffearsal solution m^icd r/lfcix ft&tcr, dried cmd d ie t ilie d  
t t&  fraction b#&* 151 — 153° being collected* On red istille tIo n  
Xa* 42a" (•*•) acj' d iv^ tly la lly l batyl ©tier m s  obtained tup* 15I-152°C 
& 2  1 .4 0 5 ?  d *  0 *7 0 3 0  |  ocsa , 4* 0*33° ;  x  ♦  1 .1 0 °  (J^O *£5)
[ ? ] ,  o 034*1 Calc* 304-.2*
Found C,.73«Sf H* 13*0. 0 H 0 r@rm.lres C ,7:3*0 s H, 13.7?*.3 J8
III* 00WHB5IQF OF t *  d U (.)  cty HX5H0^ FUmilAFF XFPO
•nrrTTt-T—  r - r  1 r • — n *r"n r— r    r r , . _  rrrr iTnriT—‘— rrn.-iiwrmnr'rrtfvim iiMM.rrnT ' n n r n r i  n ti-iT" ■—i»h r  ntmr f  ir . .!.»■■ n  nnw
OimXHyryxiyL SXXnrYL FjixxF*
X +  ^ r ( - )  oc^  XSratlylollyX lydrogen x&fcfealatc (11*7 a*)
k*,] *&$• 0, em  bejieyl alcohol (7 g*} t?ere tin ted  on a stars bath
for t  tesrs* She aeoXed solution nm  diluted r;lth . o t ls r , m slsd  ?;ifc!i 
so&Iim  earliasat# solution tmL p itli m te r , dried and fractionally  d is t il le d
She Mgfcsr 'boiling? fraction xm& lioafced S te ir s  witli phfcli&lic anl^rdride 
(3. g .)  to r w r e  cccmo of canuyX aletiliol.
(2ise- sodium carbonate msMmgs yielded dimotlyl
a l ly l  tytfsogpsi C3*£g) W W| *0*0}*
XSiO liiglior boiling fraction was cooled, diluted wifc& ethor,- 
ms&Od with d ilu te  codltsa carbonate 3o:ntlo»s and water, dried and 
fractionally  d is t i l le d , wfcen X** £ lr  W  tdm etlylallyl bonsyl etfcer
9
tup* 117 *» 119 (g#3 cos*} m e obtained*
loo
or [?] €3?_D *0-5)°
S<;X0* 430*1*
Fm i A C* &X*4 i E* 5*1 i C 0 sm alsm j 0 ?B1,0 ; B*9*lv«
X,«* £X W  ocv BtettrlaXl^X III c^M  , -£-$,c.)j 5MM
pM?iol ts*2 o l  m ro Matod im a st<m  hath fcr  oao Iims? thca 
«R$8t*&3 s f  pl&lsDllO aeld  ssp ^ to d *  dftor coolfeo*- cm& d ilation  
wft2i utidsr* tib& ro lotto*  twa SlJfcowxl* £M fflMcvfco b&fa£  t&ushod wifcSi
d l t o s  s M tm  carManM o o ls t lm  ana with m tor* iml drioi* CM other 
m s micrfo 4 said t!io r® alto f ic t io n a lly  to tI lia d  dialling disothyl
s l l y l  x ta o y l e t l i s r  Cl.*3 oe) bmp* 1 m .  M U* f e e t im i
o
ro d io ti i lo d  m s  Imoti?®* ti1 1*5107*D
Pfrafc& C* &U7 |  K* 0*3 s C # If 0 ? 3 4 i §3 C,S1*5| !?*O.-30a*
•M i p h t lm llo  m t o r  r m ^ ^ p o i  £ ? m  t i e  acidim  carkaB&feo
osSrsot m s  m tio a lly
7* ca-7; f  &■«» ( c^ty ~ i  r im m m : rrro
/»■* rt-l/ '"!?r*i*- '**i*r-T' > w ^rfrir^ a^ t T^--‘-- •a*.*-‘-*-lr
f^iocj J>lm t!iyiaiiyl fylPOfrcm ’pl&ML&ta {11*2 a) 
sM  fom la  Gold Cl rw) t?oro lioatGl an a atoir; la th  fo r
12 terars* CM eoolad solution dlluUsd w ith  otlsor* f  litoral 
f ro a  p roeip ita tod  fd itln ila  a o l l t  tk is M  with- d ila te  sodfcn c ^ t e i a to
IOI
sslsstisa s,M m ta r *  dried  zm \ d is t ille d . ell «oc^ JtootXgrlaXI^l 
foMat© (1*5 cc) IB) ~  XfMO m s obtained* ti*’ 1*1113JD »
oc5j(ti i   ^ {tb&Oa,?S) *
A rep etition  of the e&peri*serat iisirg  I ,*  dL M  ocj dXnotlyl 
© llyl hydrogoa p life la ta  [oc] -23.0* (11.7 g .)  f o i l s  s o l i  (2*5 g .) 
asd 30 fains* lia&t&ag gare ? ^ 4  ^  (-)  oc^  dlnefelylallyl Jgrdrogoti 
t&fchalata [oc] , —5*4°G (4 g*} uhtlmlio acid (0.5 g .)  aisi d l to5J*fcj "  -.*rr« (J
dlmotti/laXlyl ftamt© (2ao) *
TX* €0C71K310T OT JL +Jg  ^ (~}oC| BESCim m  ICfTyXTfT ITTTftlTf ?B
X^i,, ,, T?.?7i7 rJ  ^ a ^ "1
1 ♦  dl M  xy JEmthyl&Ilyl Japdrogen fAtlialala (5*8 g)
01{ &cjsai -15*4 in  cfolorofors so lu tion) a**S glaol&X aootlo acid 
(1*7 cos) wore te .to d  ©a a steam tehh for Mors* CM Edastisrc 
was cooled* diluted with ether, filtered*  m stod omseoosiiroly with 
d ila te  sodiaga carbesaate solution cad m ter* dried* aol d is t i l l e d .
Mtijaii© aeid (1.5 g .) ims oetsfeod iTom tb© sodl-am corlooato 
extract, phtb&Iio md$?dri&e (0*25 g.) f ilte r e d  o ff  ami §X °^  
diinotl^rlollyl acetate b*p* 135  ,oc5U| & 0 (1 , 1) (1.0 ccs) obtained
frosa the d istilla te*
2s. *  jSL C—J « j f J ^ r l a i J j r X tHwsoata (5 .3  c) oc”lt — 5.7°
LL 0.3) and aleoM , (SO ecs) waro teatcd tmdor rofXas for
SO te ir s  jttss s&s&ore d is tilled *  nefel^rl ©leotel (S cos) added to  fete 
rosidae and t e t t e r  d istilled *  23hls xrao r e n t e d  a second t is e  
to ass tiro complete ? w ? a l o f  feho volafell# rnotl^ S. o tter  from fete high  
to ilin g  residues*
2b© ©ortMnod d is t i l la te s  ( 5? &*) woro rdssd Tdttli posTdorod 
ealeitra ©Xslori&e (83 g .)  allos©& to  sfesaoa. IS tears and fete so lid  cate 
ootalfiad jtr i tu ra to d  tdi&  dsy ©feter and fete ontraet f ra c tio n a lly  
di3tiXX&d« oc -^.Blo©fcXi?lalXyI Motbyl o tter  (2 0 0 ) tep* 89%5-30.5 
vm& obtainod* 1*4043*
xx.« eo rr :x s io 4 m  & ~ (4-) a v  r* Bxiddoxpd t m 0
1 4 i l l  C4)ock ""I " dH U U B  5*. H im  SPIBB.f  wifinwi ~ ifffirfr'ffi' '■)»«*hi^ iA mnm 9 mir wn** 1*1 to'W ' n-n«n ri^ rarw^ tfr i^i g^wiMifticrTMMa+ffltfrwy  "Ti(imH«migir<—>f»
& C^kjXldsotIi^Xall^2^1>®iooata C5*8 g , oc^, 4  S3.2 1 * 0.5) 
and &** tefeyl alodbol (& g*} -woro tested  on a cfeooa bath for 80 tears* 
cooled, dl soolvtsd in ofc ter , mated Tdfeb, dilute so&lun carteiafeo 
solution and dried* $m  fractions wore obtained#
(X) I  + ,dl C-) cejj JSitnsfcl^IalSyl &,tefcyl Otter tep* 151-152 (2 g .)  
txj 1*4183f oca , '4- 0*19 [2? ] M _sa. 334*1 ; Calc* ^34*2*
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(2) &+■§&«" M  fcetssoc&ar h+n+ 134 -  133°/lO m  (1.5 g .)
n£# l * m %  oc” , + 7.71 (X* 0.5)*
sM t®  i s a s m t a  ©sstetct yielded ’bxj&ole a d d  (2 g*}«
i n *  Qam m am  m (4-l^y ninoA in irgo g*di
& (^ )oc^  Jlimsti|fXallyl tefiisoafcs (7 gv, cc^ + 13*2°, 1,0,5) 
was ■ tested  tsa a sfcsam tatts wltli aifiy.irons formic s e l l  (2 co*) for  
S t e u r s ,  tfee so lu tion  cooled,, diluted, w itli e th e r, ^ s l d  v/itji d ilu te  
sodium- eartem ta solu tion , dried and d is t il le d  m-ier reduced ^pressure* 
fliO ley? lo ll in g  f ra c tio n  m a  re d is t i l le d  a t  normal pros3-.jre and
e
y ia llad  j§ l^«cv tSlw tlg-lallyl famiAfc* 1i.|>. 122 — 13 ."^ a 1  1.4133 
Fl?] 2S4.9. Ca&S. SS3.0. oc“ , -o-32‘ (1,0-5)
2te M 0 i  fo i lin g  f e m t t e  yielded 4 ~  WoC| dinot lyrically 1
Oj o o
bSSSO^td (i!«9 OC*i Tt)+y* H3. ♦  l . v 4 )  ^  J .9 f
CUO *25}* dii0  soditsa carbonate es&raet m  a e id lfie& tim  gmo 
tenssoia sold*
iv«cod7Bmoi3 Of i *  a x  (-») °cy 3t~ m ?o i ^ .  U)
HO® °
x **• SrW°C^ JHixetl^rlaXlyl toonsosts- (21*4 g*) ocs<ib( — 7.5-3,
(X' O^ S) end arlgXrcmo feaatie a d d  {7*3 ces*} wests tested  fcogotter 
on a steam la tli for 50 teitrs & n i tten fractionally  d istilled *  Tho 
lo&gr boiling fec td o a  was mislBd with so&im csxfconatd solution, 
dried and fraotiosially d istilled *  .1 ± .ill -  f+loc| J^tetl^laXXyl 
aoofcato, Kp* 135 «  137 (2 ce) was obtained rv^ 1*4218, cc*°u + 0.33
(1 , 0 .2 5 ),
101-
All attem pts to earsy oat tl© sftotre se r& s of rcaefeimas -ssia^ 
ocj dfcaat^ lally l &i trelMsm^&ta preyed i^nifcieoa as no lKtoi*sotio» .. 
tOf& pl&09*
IQS'
Ca) the jetton  of iMcmpl dfciorl&o cm &- («») oc^  alnetlipdnlltfl alcohol 0. 
SM o^l chloride (2 2  0 *} m s  added sick ly  to dlraefcl^lallyl alcohol {13 :g) 
with, frequent shading, ard cooling in  iso* After standing et roan 
ta^ ratiir©  for one hour t i s  mixture was heated at BO°'C un-dor rcflppc*
It wsa cooled poured into- <u&tor, extracted with sethor and the ©street i
washed with -sodium caxbonat© solution saxi water am dried. 2 hs e tta f  
was removed and the resiiMa d is t i l le d  37! elding ccj di'meti^rlail^l chloride 
b*p* 101*
Feuid 0* Bd*0| E9. a*-6 f Gala. 0* S?*4| H, a.8,1
ma° 1*4352.j)
2he experiment was repeated nsi'ngoc  ^dieotl^'lali^l alcohol 
foci 4 5*84 in other solution, tbs chloride obtained being inactive.*- ~* 5*# (»1
Similar resu lts war® obtrdBOd whm  tbs reaction vm.s carried m t  'In  tbs 
preseri.c© of pyridine*
i h )  13y th e  a c t io n  o f  p h o sp h o ru s  t r i c h l o r i d e  on ocy € ? i . n c t l^ la l l<y l  a lc o h o l ,  
i*  ?o lQ «■» dlEsetf^laXlyl aloobo-l (5 g*) from a phthall©
e s te r  foe] — £ 1 *0 *  and  p y r id in e  (1  -ec) I n  10 c o s *  o f  p e t r o l  ( b .p *  4 0 -5 0 )
L 5l*fc|
m s added slowly phosphorus trichloride., tb© mist’or© being fcepfc ice  
cold* After a l l  th© phosphorus trichloride had been added the oistnra 
vim  allowed to stand on© hour aa& t  Ison d is t il le d  at 40 rm prose ore, the 
d is t i l la te  passing m oT holm? 40°C* fid s  d is t i l la te  was fractionated 
at normal pressure and had b*p. 00 — 101°Q sM  oc^ 4  1*04 { l^  1)*
IQ 6
ii *0- W  oc.^  t i l a a t f t y l a l l y l  alcohol (15 e c s )  fron  a phthalic
ester  [ac]5jft) *-21.0. osad pyridine (3 eca) in petrol ( 25 cos* b«p. 4O-5O0CJ 
vasa slo&ty Mded plKSspfcorac triolilosldo (5 g .)  in petrol (10 cos} and 
a f te r  stemming for on© Jm tr. tfco p e tro l Iq^ror t r a  decanted o ff  md 
d is t i l le d  f ir s t  under redwood preoenr© ( 23 m ) and tlien at atajspborlo 
X&rea&nre* tine fraction !>*p. 93 -  101 being co llected  ( 8 g . )  <cSkit + 3 , 4  
( 1 * 1 }  [>] .2 5 7 .5 . Calc* 255,4 n“ 1*4351,
A sim ilar ©sporinK&sft carried oat in  the a ta r e o  o f pyridine 
0»f8 an imetiir© e&Lorl&a.
alcohol
'5 J . . 1J--A l«y -*
a
ocy " u g ladly!
chloride f r m  alcohol*
qc^  ddootlsylalXyl 
alcohol obtained 
f r m  chloride.
ocv dim thylal :yl
%rC.rr~rrn
vt?v’lato.
*SHl* t° a . /  - -ncC-Sbl>> t° t b 6. i
+ 0*43 - +  2*55 V* -
-g“* 0* ~ + 0*43 nm. ~
** 0*21 21* 3 <#» 6*40 t, * 0*54. 17,2 * 0
~  0*35 20*3 ir 4*66 f  * 0.74 16.5 ± 0
+ 0,7o 13*7 -  Do 54  ^ + 0.90 17.8 ± 0 '
*  0.15 22*0 + 0.54 ' + 0 »14 22 ±  3
. r* js.«
•V* Vf %#0 19*0 « 0*02 *a* - -
-  0.13 20*0 . + 0.44 ■2 4* 0*13 -
+ 0*70 20.0 «*» 1.60 20 s + 0.19 20 ± 0
+ C.7Q 20*0 ** 0.92 19 -  0*22 « . -
&
*» 1*05 18*9 «  1*02 13 -  0*03. 13 «
IOJ
m SMs speeiBoa had tmfegona mtorofcafcicm being orlgiiially derived 
from a %drogcm nhtfelio ester |oc] *> 20* 0.
i L 0^  chloride { 8 &•}; mt-er (100 ees) and
calc toss carhomta C 4 .§*) i?ara slmfeon together, mol* carbon dienido 
gas beisg erolvod# After 50 r&satcs the solution ’uas estrcietod Tdth 
ether# the esfcr&et 'msliad w ith mtar* dried (aodltsa sulphate) o»X 
fraotio*3atad* oc^  JEmsthylallyi alcohol (5 g) h#p. 113 ~ 122 m s  
obtained#
fhe a^erisiaut. m s  rspoalad using {+}xj I^:n>tI:^lsXXyl cMorido
o
( 4 g . j  oc^ * S .4 , m to r  { 30 oca*} tad  cale iun  carbonate (2 g .)
W  oc^  Jliiaetip/lallyl alcohol (2#l g) oc ** + 0.S7 0.5} 1.43X0*
0 1  o 229.2, oslc* 233.2 m s detained.- xx.-a* * »
SSb&s fiaa- e&rrer&ed a t room terpera,tm*e in to  t 'm  hydrogen phthalic
e s te r  trhioli proved to  be is a o tiv e .
Tm  essperiaont m s repeated "as Jtrssldj prepared X (-}ocg dfeotly l
o O O ^  o
a lly !  alcohol . oc * -  0.23s oc -  0*14? oc (X  \ 2) obtained fw m
* *  5<*Gl 5ff^3 *3 **  *
o
a tedrogsn phthalic ©star [be] -  15.7 s M s  alcohol 'was converted 
by pbosplioras trieldorld^ In to  C+)xj dhtetliyX&llyX ghlorido oc^3+ 0.21$ 
or + 0 .3 2 |O C  *> 0 3 M X , 0*8} [?•] 261*3, and th is  chloride-^SuLi biSi  ^ J L £0-1.0°
hydrolysed tdtb  \y&t®£ to  give the alo-afel* Shis fed  oc**3 + 0.07* 
cl*  , *  0«13* oc*a +0,17 (1* 0*5)* It m s  converted iRto t ie5 ^ t l  y  i,3SS * •*» *
hydro geai pht&alie ester  wMoh was op tica lly  inset ir e .
Soring tbs pro;>aro,^ m  o f  t i t s  acid  p h tfe lie  e ster , another
esoerimonfc tms carried oat tsn&or identical conditions using soirse of
108
th a  original alonJiDl iised in  tlio Ion of tho chloride. ^
o
gare a acid ehtjiaHo astor [ocj -  14*5 ( SjX. Z) In eMamfors 
BO X atl«a*
i s n n ^ L S L l ^ n s s s n n i i k n n n j ^ ^  
s s m m z .  .
d l «■ oc^  D l^tM lallaTl c Mori da ( 3 m u) # alotfrcl (30 cos)
At.
ana po tassiim oarbom te (5 g .)  v/om mflnmd. fo r  0 !rears-* Tha salsefnire 
w m  d ls t l l lo d  $m3. to  the d is t i l la te  ( US cos) fused eaiclTn dalGride (30 
added* After IB feoers the ® s s  mo <straotod with dry e t lw  and tfce 
ex trac t ftiactiofiiolly d is tille d *  XL-  oc^  JR n o th ^ ls lly l m t l y l  e ther 
*•?» 89 *. 90° was Obtained U*P( cos.) 1*4052.
She osasrirxsit m s  repeated 'saiRg (+) oc^  d ie th y ls  l ly l  oliloride 
oc + $*4 (X, 1) (4 0 *), methyl alcohol (23 6©s) and calslssa
S tttl .
©arbomta (0 g*}. (♦) oc^  JDimet!i?l&12yl ©ethyl e ther (1*1 g*} b .p .89-91*
0  • •* « *
oc. , +■ 1*72 (X  3J I » 3 1*4042 m s obtained*
5<*tl
[.P ] 077.05 Calc. 277.2.
- It-zss°
a,i -<rv Ij?I clslorifle (4 £ .)*  tkr toofcyl alcohol ( 15 0 0 }
a d  c a l c i c  carbonate {2  g) ware hsatsd on a sfcosai b a it  for 3 hours, 
cooled* dilated with ©tier and filfcorod. Tim ethereal osfcract was 
fractionally  distilled* and dimetfepaaXIyl s>-b;ityl ethsr b .p .150-151
(1*S ce) obtained.
10 9
The e ^ r & s o t i t  woo r e p e a te d  u s i s g  {♦Jocjj G i i a s t l iy la l ly l  c h lo r id e  
oc ♦  1 .4 7  ( 1 , 0 * 5 } .  {♦}ccj H i a o t h ^ l a l l y l  x v -b a ty l e t h e r  h .p * 1 0 0 « 1 3 1  
oc *• 0*24 ( 1 ,  0*5} a ' 7 1*4100 tm a o b ta in e d *5Ul>l J>
HO
v m m iv z im  o?ocy n t t x ir m x m  anprioH HiQtr^rai.KaiBXAi.m,
-^.gceiol mien mi) m m uT w
0.3,° °
A saqpla o f cc.^  filersthylaByl alcohol cc^  ♦ 0*10 (1,0*25)
o
obtained fisia a plrfch&lle ester [cc] +• 23*8 In chl0 rofcs?a5#f b I
was fc p t 20 rm x tlis  w l im t i  had ac5‘7tj -  1*00 (1,0*5) and 1*4261.
«
A portion .of th is (3 * 1  o )  was coswortod by neara of
plsosphortis trichloride la ta  d i^ th y la H y l chl&rido {2*5 g*)
*• o.3o’s ac.g, -  o .5 i”; e g ”  -  o , c a  ( i . o . s ) .  a i a  v&on
O
decomposed with water gs^e dimatJugdallyl alcohol b*p# 120-122,
o p
»!? 1*4300; <xl‘)°( - 0 *0 *1  oc'<i -  0.03° (1,0*5).-D * 5^61 * 58<J3
A r M <x|( eleolsol (7*5 £?} oc5,ia *  0 .081 <xSHt| + 1.12;
O O
ocH4W +> 4*30 2) frsn  & l^ftrogps pMdmlls ©ster [x] ♦  30.0 r a
mi^rssftat fesfco d to fts fc& ly l eiasriOa &*p. 98°C ( 3- $*) Xgr Koais of 
t£laMor52d» £tao ro ta tim  o f  th is <&lca?iciQ m s  ot>s3rr?4
a t irsrloms taromfcuraa 0 3 }
t ° OC „
5893 t ’ ^S .fc . t ° ^  ^358
1 7 * 7
,r\ *vrj
1 7 . 7 -  0 * 2 3 1 7 * 7
*3 r*T 
**■ W J J .
3 4 . 0
j*\
3 2 * 0 ** 0*£&>
fi
>§-ui
o*
c*
o
I
4 4 . 0 -C U X 3 4 1 * 0 -  0 * 2 3 4 4 * 0
M A ^ A*•* V-* «-/' .*■
3 2 * 0 *«0 -20 § 1 * 0 -  0 . 2 0 5 1 . 0
,n •-?*>
«* \ f x  v'ii
«9r> c»
4  * J  « * •0 * 1 0 7 7 . 0 *“* 0  * ,'fv)
Os A ‘'vn 
«* U »
Ohs enervations on x,,3SS 'oere vcay d i f f ic u l t  to ex&so* At
0-7 0 '0 tSse l iq u id  t>cpia to $efc eloadjf asd a l i t t le  i^Iroosn clilotldc 
was m ire d *
7X@- @s^srfsim& was reseated  t&dtsg pauteaoX from a
o
X i^ M lio  e s t e r  [x] «* 15*7* The 1~  W  <x^  dimeth^lolXyX aled h ol w ith
,,° ° ax“ ° xa.° ° . ,
x  -  0*1S| x  -. 0*29; x  .» 1*58 (1*. 2) wss aorsrortod In to  the
S«)3 5 « l |  <*358
cftloriito , w ith  the- fo llow in g  rotafelana —
t* ««*,* r . t° OC-*srs
17 * 0*21 i? . f». 17 4 0.30
34 4- 0*17 34 + 0.21 34.5 4* 0.* 2 c?
51 + 0.10 BO + 0*20 « *0
112.
At 51 0 the otdorlda begem. t e  get claaflsr* It  m 3 cooled and 
dGcocjpoeM w ith mfcer arsi the v& rlstlem  in  rotation wttSx otaicjQ o f  
tey^era tara  o f t i e  raanIt&og alcohol oteertrod* She re su lts  obtained 
are gfreu 1b. taldo C X , 0*5} .
t° tt«,s t° OC5/,4i t # ^ 1,358
a *4** W-.05 21 ■4 0 * 09 21 4  0.15
?*> A 4* 0*01 06 4 0*07 35 4 0*12
51 **» 0*01 51 4 0*03 45 4 0#Xu
65 «». 0*03 oe 4 0*07 63 4 0*07
' 73 .** 0*03 75 * 0*00 75 4 O.03
19 4* 0.03 19 4 0*09 13 4 0 * 15
» 15 4 0*06 15 4* 0 .14 * 15 4 0 * 2a
^ After standing otrm^igM*
fMs alcohol mo oot&aztod into c^dtotl^ laHyl bonssosta rasas© 
o f 'bm sqtfl dilorid© In psrrldlaa^ fhe bejssoat® obtained b«r* 124/13 ora
ted  oc -  0*041. oc^m » 0*05; oc^ ~ 0*17 (J* 0 .0 ) .
(r ) ocy iiB - ■gjryAiLyf >ri
CC| alcdhol C 10 g) 4* 0*25 § oc^ ( 4  0,55s
oc*° ♦  0*93° (JU 0*5) ebtaMod 1? the I^dro^sic of1,35?
a l ly l  l^&rogea pMSi&Xate, m e  concerted hr; M ira o f ptesifeoams trichloride  
Into (-)cc^dijastfc^lall^ chloride {7 £.} b*p* X0X°0; ocj^ -  0.40s 
oc"* — 0.46 s oc'9 -  1*12 ( 1*0*5}snl I <*36*
9Ms chloride ms b^rel^oed with m to r yielding ay d teotlyl
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alcohol {4 g .) b.e* 120—122; 1*4289; a ’’ — C.13;-° 5 8^3
< 1 ,  - 0 . 1 1 ( 1 , 0 . 3 )
S iis  alcohol (2 .2  g) was mixod w ith honsopX ehlorida (3.5 g) 
in  pyridine- 12*4 ft) the jBixtnre being -cooled with an ica  ‘hath, A fter 
24 te ir s  the fla&e xsm m rsad for J  lawr on a otaara hath*. vjater. { 10 m )  
added, and IpJroel&orifX ac id  C ? c c ) . Tm aqttooe© ool'otlon was 
ex trac ted  w ith e th e r , th e  ez tm et bofeg wasaod with d ll: t te  sodium 
o a rte m te  so lu tion  then w ith m to r*  dri ed and .d is t i l le d , 21b (♦) 
ocjj dir:jetl^lallyl hensoafee Md b.p . Lh3°/l4 jaa* n* 1.5004; 0,10
oc'V * 0.14 : oc'1” ♦  0.42° (1 ,0 3 )5J*bi '  W a ^
A soeoml portion  of the alcohol concerted in to  the hydrogen 
pSstte&le ©star gosm *m o p tic a lly  im e tb ro  product.
lit
jUL^.JUBe t l^ la i l^ l  eMoidde (5 g) m s  c m tly  m m ed  w ltli fasod 
potssoi'iHia aceta te  l o g )  m s .  stoop bafcb* Ho rm ctio n  osearrod as m o 
likew ise tli0  ease wMa oeotom or hmzom  wore itood as  solvents*
flse ei^exlrrKiat m s  rooeatod rmiiig potasslisa ace ta te  C 8 g) jaDlstmod 
^Itls water* A f t e r  st*mti£r& e^asmifSit eslol'ora carbonate m s  added and 
tM  mixture dhs&m* A s lig h t evolution; o f carbon diorido ocotirrod.
A fter eig&ractisjg trlfli o tM rt  iho ex trac t tmg d ried , d is t i l l e d  sad 
t i e  frac tio n  Wp* 180 ~ 1430O re d is tille d *  - &1 ocj JHisofcli^laXl^l ace ta te
o
We* 135 -  156 m s obtained Cs .£>)*
Th® espertem t tms repeated noing ocj di-ietlpdal ly l elil oriels
» " o
olc , ** 0 *54  (W  0 *5 ) m d  fclsa e e e ta to  ol>tained had oc t 4- 0*105 oc *  0 ,0 05*»fc| •®e»  ^ 5<ifc| Sg<j3
(JU $•$> ^  1*4200*
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4 fe « 4 :. —riff- I.v> ^-iff-j Yi-h W,n&it»m„n*i''i'jf, n w n g T  miim ' w r w  i i i i  »  ''& i~m~i liiin'jli ilil mj In**
53ia method o f  measuring the  poraehors used in  th is work Is 
assent t a i l  y tha t described by S%ig&m in  "T&Lsnoy A Parachsr”# 2?he 
aop&y&fctis consisted  o f me rm z o l  A f it te d  with a capillary fcubo cmd 
wide tuba ^ets and connected to  a sxano-aetar "S'* and an a sp ira to r  "Cw 
containing EBrms^» 2h& l iq u id  in  im nm ete r 3 was absolute alcohol 
fractionally  d is t i l le d  a fter  drying w er pihosphoras nontextdo for a 
rmeh and calcium turnings fo r a wsPfo, I t  m o  tin te d  to  a deep pink 
w ith  a  tra c e  of Oeranlura Bed 2^®*
The d en sities were obtained by means o f a small calibrated  
pgfkmaofcer of about 1*5 ces* capacity ©n& calibrated with m paratj and 
conductivity water*
A chart was conetraofced connecting the density  of the alcohol
sspvoaadd as dynoo/ m *  w ith the fcenper&t'dre of the alcohol and th is  
fa c ilita te d  calculations*  Errors o f parallax in reading the scale in 
the prossuro gauge wer® elim inated t>y a ttack ing  a  s ilv e re d  g lass scale
fee MM the limbs o f  the gauge* . She apparatus when not in  u s  was 
kept Esoistare tig h t and the alcohol in  the geogo m s  pas?iodical.ly 
changed*
The masoaetor aass were cm p letsly  iaasrood in  a water 
bath i n  which was taxor sec a tMiwioQcfor reading to  2/10 °G*
£he vassa l A contained a capillary o f about Q*3X -  0.035 cm* 
d im *  calibrated with bea&gio o f mrfaco tension* aid a Jot
tks diaraotar of iM<li was toMb. as the nena o f 8 moa-s,arscjo.nt-3 taken 
with a travelling slera-scop©* She vesse l was suspended in  a vater 
feath containing aa agitator, and which could be maintained at any 
de-Mrsd tonjpersture, the temperateo of the bath Ming read to 1 /!0 :3C» 
Tbs method of using th© apparatus i s  described fef Sag&em (loo ett*)
Tlie technique adopted m s to  irxB-roo tho pylsoaator la  the bath whilst 
the apparatus m s m m -iIng a etoa^r terqperatar© end eo the density 
was obtained a t  the m m  tempo rata id as tip surfa g o  tension* As 
readings vom  taken over a range of toapsfcatursc graphs wero drawn 
connecting teoporsiiira and density, thereby eliminating sligh t errors* 
fhon the ascssnt ©f liquid available was ai&U tho densities  
wore* laoasarsd separately*
She paraotisr i s  given fey tho formula [f] ** if. x i  where
c 5
M s  m lsoalar weight, y ® surface tenaiexi and Ds. tho absolute 
density at the tenpsratuso t*
y  “ a p «£ whore A s  spgsr&tas constant P'« pressure 
difference between bubbles bursting tm n  the t m  Jots and # a 
correction factor » 1 «* 0*69. r. g  where r  * radius of vide tubs and
"7
q & 901 3 /era.
Olio tslx im  fo r fclso anomie" paracSicys used in  fclio follow!rig tab les 
fo r  tha  oalcolatod  paraolior a re  t^r Oii^don in  "Atonic & S truc tu ra l
Faroafeora?f and Igr I^snford & S M llio  { 6* 1329* 21 IS)*
M t ,  0 ] (Sttg&oa) [P] XSmfQirl & FMlip*
c 4*0 0*2
E 17*1 15*4, in Off* 10*0
IT 12*5 17*5
0 20*0 20*0
ISO*© (F©stars)
Cl 55
bio Eood 23*2 19
4 ftioborod 
rtr@* 11*6 ■ 6
6*1 0*8
polar stable* 
1)011 d -1*5 *  A
21© is ooastant -A” vzxs © tta iad  V  Ohlibraiing1 tfco c o ll
Trlth <tey parlflocl lOBSaacu ®io radlso of tits trl&s ttfbo V m s oltalnod 
by nooss o f a ferarolliBg microscope* As t&r&c c o ils  t/ora used in  
tlm worfc fcM eanstaz&s are gitroa r/ltfr cacSi fea3>lc o f results*
As m  of t i e  calibration t ie  inlloafsig tabic glTres one
set o f vala&s*.
y *
a. «*
1.2640 c c . 
fe. H*
r a 0*1823
3?. a y benzene
03*? 20*8 ' 12*41. 774.S ■ 1*1101 28.80
20*8 28*0 12*23 774*7 1*1043 28.23
21*0 30*4 11*93 774*5 1*0975 27 .53
Hhseo t'fes vtilxxd A »  0«0O294?4*
In  th e s e  ta b le s  :
5 ss tcmpemtts'a of fSio alccfcol in  ffto EeojOGefcor*
t  ~  tosperst'sre  o f  l iq u id  in  tb a  c e l l *
A «  weight o f  ll<m§d f i l l in g - a  Ep&nosnster of »v»cos a t fc°0,
P s  damebor.
E £' d lfrerence in  t3a& snsion&ter loadings fo r  tlio large and
small Jets#
I* « m&mmlm  factor to ctaig® the s^ooofcor reading? to
Odynes/crrd'.
3 S ftigdeas vain© fo r  [p ] HP » llimford & i l i l l i y o  v a lu e »
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Z T 'V L 'tL 'I IZ U ,  ALOOHOL M K ti A GBIOEARD q 3M £10E . A « 0.0333744 r  « 3«l6.25.
? t 11 P a*/•Z7S0 fo] lEaii [p] Calc.
no * 17.0 14*05 773.6 1.0958 226.6 5 K.P.
S2.X 22.8 13.34 773.6 1.0098  
at 03.1
226.0 226.7 nf.’".'- *■» /•aAv * tj "S3.6
£2*1 53.0 23.39 773.6 1.0826 o 
a t 20 *0
226.9
*y M i m m M M J M m E L j m K A jm E m x m  ^  m m  e j  n
• . ' o.o»gsa7D y ~ 0 .1 2 9 5
f t E I* ix.750 l>] iOoati t»] 1©1g .
13. 3 18.2 1 2 . 776.0 1.1419 230.5 qO M.P.
18.3 24.8 12.76 776.9 1.1336 231.3 230.4 -O 233.6
18.3 28.3 1 2 .2 2 776.9 1.1306 229.8
tea  a c t s  i m n  &:3pim mm six wtmm. a ~ 0 .09 9 9 4 7 4  r « 0 .1 0 2 5
T t H ff <2 „l-32.ofc
---------------------n
[p]
r*-------
Aeaii 13 Calc.
15.6 2 0 .8 10.50 779.1 1.0992 229.0 *** V i* -1? .
16 .4 31.6 10.14 778.5 1.0359 330.35 230.X taOO • /»# ac^U  # 0
17.0 40.3 9.81 773.0 1.0773 253.27
IZO
« ■ % a.-_q,-yyssm  r  «=.o.3.c.gi.ci5.;
j!
3.4 *6
'TAIIBIIiCr 24F.TO5 OBXOPPBD A
A ~ Q.OOS3744
[P] Celc
11.51
ocv D ir r ^ iu p x m  alcohol gnot: •I'iSOTJJJIOII (ITBP
50.8 229.9 238.2
??4.!; 1*03155
at 43.3°C
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gey n m * n z  m  -it-:; T-atii m m
m m  u txo~-caa. & a o.->obivtA' r  » a.mss
n m  a u z s k x j
■o^ ?o <n&*l.Jisjr 4 £
m 4
o,f»ir>r-va r  = 0.I625
M.P.12.58
0^0 O
u z
oof ax 4yr»i%jM»ri,c‘;nT'gyrftm^  c m & a m .  a ~ 0 .0035 744  r  « o .iess ,
M.P
oc\ o^m -a m o im , ^ oohol loa i r-rr: i s n ^ j :.pp:.»
...?... t ? a".v*ota73 _ M _ .. TlraiH CP] Calc.
13.5 IB .5 10*73 776.7 0*3344 259.7 3 M.P.
18.8 2 7 .7 10.39 776 .4 0*5300 230 .1
,
19.0 ' 35 .7 10.00 770. 3 0.3147 230.4 230.1 233.2 233.6
19*4 4 5 .6 9 .7 1 775.9
w f,urn mf fiwyi'j^jm,
0.0096 830.5
1
A IX X L ALCOETO. A » 0.0084595 r  = 0,1625
0? % H F  .... d*Ul-ZtHO [S, .....fel-gaj 18.______
88 .9 13.1 14.12 778.9 1.01340 n ft'O Q S M.P.
22.9 13.1 ' 13.90 772.9 1.0000 138.9
88.9 83.6 15.63 798.9 1.0700 "t rtf> f> 100.1 159.0
Q 23*2 13.39 772.9 1.0703 153.3 ,
12.3
f3>rPTr'v'T, y j T T V f  f ' l  * '■'{ I  ,
1 ' •
£ t 11
34.7 15.6 23.65
S3 *0 SO .8 23.58
O K  '‘.’i 26 .3 13.37
35.7 ■ 29.8 13.15
W L3
m . o
WO
770.4
a 1-17*0
X rtnftiH *  r v<v-
1.0060
1.0607
1.0575
305
iloan
305.0 305.9
*,VV^
306.0
fp] Celc 
S
’"I A O
M.P.
BOTiL f m i 0.0083744 r  •  0.1035
cx :rw ix  A isa m . A « .0026695
t B F
*fb ^V
M75-0 [P]
w nimmwwrawmjitmwiy^
rioan [?0 Cb 13*
27.1 14*8 ■-ar* *:*nf 769.1 1.0719 OCO 7 S M.P.
On *5SrJ * .4. 28.4 23.23 769.1 1.0607 rO'O OK#«T^'£r* 4 ^ <*500 *| <£>4Jv0 *.J» 330.3 239.0
C«7 *1iC* / * »4* 26.0 12.56 760.2 2.0587 or*? nWfj/ • k/
3? a 0 .1635
■»vrt»l-.MWl*fci ~wnjwiWr
T t H P . ■?*a 1.32.06» jw. wai*» if [P]EM.BWU'.’-'.tS'SW MeatiCTW.m.V'Tli <t+i±-eaf n*!
26.4 80 .4 ****! ’f o <£/£/• «.JU5- 770.8 2*387? A ri *«£♦*■«*
27.0 33.8 20.06 ■ 770.3 rz-fOM ^
OA Q46>W * w 42.6 29.00 770.5 1.3754 324.4
26.8 53.4 «»r\ To jLJ. JUj 770.5 1.3728 324.2
26.8 60.0 10.79 770.5 1.3676 324.3
C£»] Calc,
s
£ 3 .1
M.P.
£28.2,
omTCHio acid
12*
A »  0 ,0 0 3 5 7 4 4  r »  0 * 3 6 2 5 .
a* t . JL-_ F otrji ...m ... rfcfin [Pj Calc *
22 80 13.76 773.7 0.6063 201.4 B M.P.
23 7X 13.96 773.7 0.6115 no;). 4 201.2 205 201.8
22,5 94 33.21 773.2 0.5901 203.6
22.9 71 14 *03 772.9 0.6115 200.5
xy rr: £?rL*am m  ai: pis.orgs;.„ i  ~ 0 .00 2 3 7 4 4  r
2 t [ v*
* 
f
f 
I
4otljl fP] l& m fp ] C alc.
2 1 15.6 11 .79 774.5 0.4005 277.7 3 H . P .  J
21 - 
2 1
16.0
20.2
11*75
11.53
774.5
774 .5
a .4904 
0.4897
277.0
2 7 6 .6
277.2 077.2 8 7 9 .0  j
21 28.4 31 * 0 6 774.5 0.4045 2 7 6 . Q
i
oc^  p e o t ^ j i y l  M : m  * ) a n a  (m orsm * a  ~ 0*3023744  v** o .icos
19
(Xi/ "HTT • i t vy ’ r
3?
1 2 5
l U M I k
j
t H F ‘ Vl-sJL>ho M 11? an fo] Calc.
16 f7- 17 9*49 770.0 0.9089 876.7 3 23.P.
16.9 59 8.89 778.1 0.9715 277.3 276 .9 277.2 273.0
17 ,2 26 8.80 777.9 0.9640 576 .3
17*5 43 8.34 777 & 0 .VoS-i 276.0
-1 0 7 0 1 1 8 ; ,. ,! . , ..A -  0.00?rJ744 r  * 0..18 85
a
T t H F c “0/+3IH rp] \7?an [?] Gals.
80.3 20.8 12.33 775.0 0.3430 893.5 S M.P. .
22.0 27.3 12.04 773.7 0.3390 394.1 333.0 394.2 300.0
ocy rr: OUTV), 'SIFl FROTJ 0F3 H33107F5. A « 0 . 0329474 r* 0.1(75
m t 11 F i-zfc^ o M r S5cr» [p] Cqlo.
*>r\ 19.1 10.06 775.4 1.0015 303.5 nirS M.P.
<v\ 25.6 9.S4 773.4 0.0939 394.7
20 34.5 o.so 775.4 0.9043 394.4 394.1 594.2 309.0
80 40.9 8.97 774.5 0.9729 393.6
20 61.0 8.40 774.5 0.9570 394.1
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gy m fiYh : m m  i m n  tu p  ga&ajggg, a  « r . o r ^ m 4
3* s? 1 f *Jl j D
. .*  . t L- XI  • I? a\0-6172. TP] Ifoan [?] OaJ-C.
19.? 8?) .6 10.20 775.7 0.4978 594.3 8 EI.P.
19.8 27.0 9.95 775.6 0.4940 594.4
19.8 35.3 9.5? 775.6 0.4898 594.4 334.1 594.0 899.0
80.0 44.5 9.18 755.4 0.4GO3 595.9
80.0 81.5 8 .8 6 775.4 0.4815 593.7
txy  H i m  PSSP41 IM K  IBTITL A L g flg fo  / I D  S tf tF H in C  / - . O l d * .
A ~ 0.0929474 r * 0.1625
T t ' H 3? ' <rot>Z-]Z M lloen __[?] Oalo.
25.3 15.2 10.02 779.4 0.4980 394.3 8 M.P.
18.4 25.7 9.01 776,8 0.4950 394.4
13.7 36.0 9.40 776.5 0.4803 334.2 894.3 894.0 399.0
13.7 43.6 9.00 776.3 0.4820 594.6
<XM PllfKm * A im -  8 ’ m Tm  m r , i  i r n r n .-J —
1 -  0 .0929074 r * 9*!1625
T t H F ritao-ti7a. [P] Mean [P] Cal 3.
17.8 17.4 13.47 777.3 0.5843 446.1 3 PUP.
17.9 86.8 13.09 777.0 0.5804 446.1 446.1 450.0 453.6
13.0 55.0 10.73 777.1 0,5764 446,1
13.4 44.0 12.34 776.8 0.5724
:
445.9
IZ7
ocv a s 0 .0 0 0 5 7 4 4  r = 0 . 1 0 5
. 2 - ...-
v.TWiriin aindftrWifiwn
t H 7??& A^O-bZ-JZ [p ] ■'Pan [ ’ ]  C f i lc .  ■
83.1 21.4 13.71 773.7 0.5684 3 2 1 .2 s IIP .
23.1 29.3 13.30 W 3.7 0.15097 321.05 321.3 f?r»r> ft ♦ ></ 327,2 ,
' 20.4 10.3 13.74 775.0 j-4 381,3
j rar ‘r r r r / im  f^ A ** 0-#0-0094*?4^^OTr^wtrg^. w.i *i t*' ■ 5o' rww^&auftwga* 1? ** 0.1625■«cia«j1 <m nflh MU’**"
t ..... n  . . F
tfl [I] ^|:’an. t r l  Ce !1C. !
rt 10.6 11.21 775 .4 .•f% twyrsio\/ #W f **> i-J 281.5 Qw
j
!3.P* ;
10.6 20.0 10.70 W0.7 0*5672 201,0 BSi.3 ryrw **
i
OOP7 O If*>v>ir / |  fcj ;j
10.5 41. 0 11.82 775.3 0.5503 sox.? ’;!
j
o a S E i^ g g i / jm  m i r jm  warn h b  s b r  a = 0 .0 3 3 9 6 7 4  r  = o .ig ‘S
T t .....H _ P a*.i-aUo [P] [p] Oale.
13.6 18.3 n .00 970.6 1.1398 204. 0 S M.P.
13.7 88.0 00.05 7W.3 1,1297 £~*J*£ * <-■»
13.3 30.0 10.30 976.3 1.1175 303.0 834.9 r*-r>rz r\ eycv~T OwW 11 Arf
13.4 48.0 9.76 975.0 1.1025 205.0
U 3
DBISTHYL AIXYL BEMAOATS. A = 0*0023744 r = 0.1625
~ T — ”
T t H F t-27*>o [?] Mean fp] Calc.
21.8 16.6 18.3 773.86 1.2971 450.5 S M.P.
21.8 25.0 17.74 773.85 1.2889 451.5 452.3 455.9 461.8
21.8 31,0 17.39 773.86 1.2825 451.5
21.8 20,8 17.93 773,86 1.29SL 443.6
tv dimesrmLiYL o Mr.IR0BSH20.1TE. A = 0,002 9474 r = 0.1625
T t H F
r ,t
3 /••Slot [P] Mean [p] Calc.
19.6 21.0 15.84 775,7 1.5143 503*6 3 M.P.
19.6 30 .8 15.55 775.7 1.5034 505.4 505.0 491.3 484.9
19*8 41.6 15 .11 775.7 1.4910 505. S
ocv DIMESHILAXm m EISR0HH2E0ATE. A = 0.0023744 r = 0.3625
T t H J?
d*
M*I«0 fp] Mean [p] Calc •
22 .6 17,0 20.03 773.1 1.4940 496.2 3 M.P.
22.2 28.2 19.54 773.5 1.4816 497 .5$
22.2 47.0 18.63 773.5 1.4608 496.4 495.3 491.3 ■484.9
DIM3TffYXALLYL CHLORIDE •
20 .6
22.4
22.4
22.4
20.4 
2 1 .6  
27 .4 
24.7
PT
13.03 
12 .37 
12.61 
12.77
x obviously too high..
A = 0.0023744 r  =• 0.1625
774.9
773.3
773.3
773.3
d ■Xl*o
1.1432
1.1417
1.1344
1.1378
[p]
259.2
259.2
259.1
259.1
Mean
259.15
fp] Calc.
250.4
M.P.
258.6
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ocv T ) X T <j^ a^^ eee^ aene** ' ~',r'';‘ •‘•  ^ ... A «  0,0923744 r  s  0*1633
> ■ <m nc^ iMi.’m^ afriww
0-0 f? ^ . 2 1 .4
*otn Oi*t tv*♦ «r SO *1
or? i **,A O-C.-’V *'•«»
 ^f* <^•*1 
*2U«**£ 0 aSi*.
153,84 
12. 20
f?
fJT T Z
772*7
1*14X9
X.XdGj
I ]
A»k4"W f  V
nrtfy a*£wicJ :*- A-**>
nmmui'ritiL^ iiinLiKW'.
•ony*? aa/  , r ^
fp] Oslo,
M.P,
r-rr"3 X3 piTix 3 ?o^n!t3 , a * 0*0029474 v * o.xe.os
uBjinmW.jMri'.WgTH
tr : . . H Jr ■ ■ i
et
£w*0 3*90 9753.8 0,
41.5 9.36 772.6 0*
to .to. Cele.
&**j* »Q- s M.P.
<V? *1 2CX.5 255.4 «T,r.o —,<^«jJ'Ci*W
MIXSIt BWtDHi A Z 0*0029474 3* » 0*1020
7* t
24.3 12*4
34*0 18.&-
O/r «f f?7*?j
24.0 38*2
X3.1
12,79
*1 o orrX i-j
11*153
u» ,.
771.6
771*6
|.g(»fciO
1*8103
3* #■■ i  i 
I  *7676
t?]*Dv**setflt*
137.7*
106.7
[^] J5£*X$,
lo i.: 192.6
s  High figure,
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d - i - , A » Q*0089494 3? » 0 .B 85
T t E 7-0Aj
14.4 14.5 10.0 783.1
14.6 84.0 10.18 783.0
14.9 ft £.> 9 .74 779.7
[p] Calc*O b X - f X
® ■■J< .i { O 408.0
0.5830 m 7-4 407.4 /  fy 4 2 7 .3
0.5178 406.9
s:]TT^r'^ yT< cjrtrt/pVt. r* .
■^^ whwteMg^ Jwrww>.wlllir ail^ ni^
IT
A S  0 .0 0 3 0 4 7 4  T  *  0 .1 3 3 5
'■WtHi»-iJ3li .1, jHWi—'lAj t
17.2 1 >7 -O JL * % £5
17.7 87.4
17.9 O'J c O
18.0 /*7V <8?
X7.B
M.75
13.25
JL
777.3-
777.4
777.3
777.X
^  (•'Slot i>]
-awsar'-"*.. m.»mt'-JWhu*.-
" J-; f l  ft [ ? ]  Cg -jftH-jL, i i, njit
1*3433 860.9 s ? •: *** A*?.# j." •
’t  irrrar*,’* 
X>*s-X^«l30 367.7 567.4 ■tmo O t/f i3 • JU 373,6
1.3844 Wi.ri O
1.3X75 *£/*■ i'O O A‘U /  *Ss/
rsf-' *• rtrr «n n i m  *vt r1 * }i-->r
.1  A  A t-•.*. .< *4 .* .—J •**:» ?■ *; *'<.■/■'. *A Z "* -<* •. .-.ii«n’iirorgrr%»»Buy A w 0.0039474 r » 0.1085
T t H F . t [p] Mean [p] Calc.
15.4 15.9 Xfc)*69 779.3
_  , r 
0.6343 r7.r:rs nzJk~ t 0  &  9 M*P.
16.1 *>rs o 15.42 778.7 0.6300 361.1 360.6 w j o  1  O f  t'O#J. 373.6
16.0 35*3 10.02 770.4 0.6842 5ul .1
16.9 46.5 X4.rJ?Q 778.1 0.6190 360.6
